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MARSHALL SPACE FLIGHT CENTER, Ala. - -  The NASA-Marshall 

Space Flight Center  has  shipped a t e s t  vers ion  of the Saturn V vehicle 's  

th i rd  stage to the McDonne11 Douglas plant a t  Huntington Beach, Calif . ,  

f o r  modification e 

The stage, fo rmer ly  identified as the S-IVB 500 F o r  facilities s tage,  

will  be converted into a Saturn V Workshop "dynamics test article. " Once 

the modification is complete,  the stage wil l  be used in the Apollo Applications 

P r o g r a m ' s  dynamics and acoust ics  tes t ing activity. 

The stage was f o r m e r l y  a pa r t  of the Saturn V facilities vehicle used 

to check out manufacturing, testing and launching facil i t ies ea r ly  in the 

Apollo/Saturn V program.  The Marsha l l  Center  received the s t a g e  back 

f r o m  the Kennedy Space Center  about a yea r  ago. 

The Saturn V Workshop is one of the Apollo Applications P r o g r a m  

pro jec ts  being developed by the Marsha l l  Center  for launch in 1972. 

plans call for  v i s i t s  by th ree  as t ronauts  for s tays  of up to  56 days duration. 

Cur ren t  

The S-IVB stage was shipped f r o m  the Marsha l l  Center  to the W e s t  

Coas t  aboard  the Super Guppy a i r c r a f t  on January  2. 

### 



Public Affairs Office HOLD FOR RELEASE: 
George C. Marshal l  Space Flight Center  
National Aeronautics and  Space Administration January  11, 1970 
Marsha l l  Space Flight Center ,  Alabama 

Phone: 453-0034, 453-0035 
(Char les  Kurtz - Fayettevil le - 433-4958) Release  No. 70-5 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Scientists h e r e  a r e  

advancing the l a se r  a s  a means  of detecting and measuring that invisible 

menace of aviation, c lear  air turbulence.  

Because clear air turbulence (CAT), real ly  a s t o r m  of c lear  air ,  

cannot be seen o r  detected by conventional r a d a r  it is feared  in the aviation 

world.  Unpredictable and often devastating things occur  when a plane moves 

through these s t o r m s .  

Resea rch  a t  the NASA-Marshall Space Flight Center  shows that a n  

a i rbo rne  l a s e r  sys t em for  detecting c l ea r  air turbulence is possible.  

Robert  M. Huffaker, a physicist  in the Aero-Astrodynamics Lab,  has  

been working on an optical  doppler sys t em which he  says  has  proved itself 

in feasibility studies.  

sys t em in operation in about a year .  

He hopes to have an  a i rborne  vers ion of the l a s e r  

A carbon dioxide gas (COz) laser is being used as  the power source  

fo r  the Marsha l l  Center  system. 

wind velocity directly and is  thus a d i r ec t  measurement  of turbulence,  

Huffa ker said 

Such a n  optical  sys t em m e a s u r e s  a tmospher ic  

He said the l a s e r  sys t em opera tes  on much the s a m e  principle as  a 

conventional doppler r a d a r ,  except a coherent  l a s e r  pulse is used instead of 
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radio frequency energy. 

causes  the l a se r  pulse frequency to shift. 

and received sca t te red  frequency i s  compared in a rece iver  and the sys t em ' s  

opera tor  has  a d i rec t  measurement  of the air mass '  velocity. 

in srelocity w i l l  indicate the intensity of the turbulence. 

i s  s imi la r  to regular  doppler r ada r  on a i r c ra f t ,  except when the l a se r  is 

used there  i s  about 10, 000  t imes  bet ter  resolution. 

Motion o f  sma l l  p;Lrticles in a turbulent a i r  rr~ass 

The difference in the t ransmi t ted  

The spread  

He says  the sys t em 

Huffaker said a l a se r  doppler systern was  developed in wind tunnel 

tes t s  a t  the Marsha l l  Center .  

in wind tunnel tes t s  and resu l t s  were  then compared with more  conventional 

measuring methods. On the basis  of the wind tunnel t e s t s ,  he  said,  "we 

looked into other applications, such as an  a i rborne  detection of CAT. 

ha\-e compared doppler data in actual  measurements  in excess  of Mach 2 , "  

he points out. 

J e t  flows were  measured  by the doppler sys tem 

We 

The r e s e a r c h  phase of the CAT detection sys t em i s  nea r  completion. 

The lIrirdware develo1)ment is present ly  being per formed by Raytheon Co. 

Lockheed-Huntsville and Wayne State University a r e  working on "hardware,  

sys t ems  design studies,  and theoret ical  design pa rame te r s .  I '  

Cambridge Resea rch  Laboratory is cooperating with MSFC on the r e s e a r c h  

p r o  b le rn . 

The Air Fo rce ' s  

The final design of the a i rborne  unit should be completed next month. 

Huffaker pointed out that the contract  effort  for completing the building and 

testing of the hardware  is in process .  
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He said a smal l  a i r c r a f t ,  probably a je t ,  w i l l  be selected within the 

next few months to tes t  the a i rborne  doppler system. 

Although the CAT detection sys tem i s  a imed a t  regular  a i r l ine  use ,  

Huffaker said,  the purpose of the f i r s t  r e s e a r c h  sys tem i s  to demonstrate  

feasibility. It i s  expected that the sys tem will  a l so  be used for r e s e a r c h  

purposes  in the study of the s t ruc ture  and charac te r i s t ics  of a tmospheric  

turbulence.  

range capability. 

of 1 0  ki lometers .  

Ear ly  flight t e s t s  wil l  be performed to determine the sys tem's  

T.he range of the r e s e a r c h  unit i s  expected to be in  excess  

Huffaker explains that the C 0 2  l a se r  technology is changing rapidly 

and the est imate  of the sys tem's  capability is "conservative.  I t  He forecas ts  

many more  advances in the "state-of-the-art" while the a i rborne  sys tem 

i s  under development. 

Huffaker said most other l a se r  detection sys t ems  w e r e  d ismissed  

because they "just  would not work. 

sys t ems  which attempted to infer turbulence f rom an indirect  measurement  

such a s  tempera ture  o r  intensity of back sca t te red  light. 

Other approaches have been passive 

Other l a se r  techniques were  d ismissed  because they were  a passive 

( indirect)  measuring sys tem and were  considered a possible safety hazard  

because of the visible radiation. 

The present  l a se r  sys tem uses a CO2 l a s e r  which is out of the visible 

light spec t rum a t  10 .6  microns.  

and the power levels used w i l l  not present  a safety problem. 

This radiation does not penetrate glass  
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Release No. 70-7 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Saturn V hardware  

activity this week is highlighted by the planned s ta t ic  f i r ing of an  S-IC 

booster  stage at the Mississ ippi  T e s t  Facility. 

the SA-513 launch vehicle,  the booster  will  be f i red  later this week, tenta-  

tively tomorrow,  Jan. 14. 

Scheduled to become p a r t  of 

Another S-IC stage--scheduled for  the SA-509 vehicle--arr ived a t  

the Kennedy Space Center  Sunday, Jan. 11, f r o m  hLF. It was  unloaded 

Monday morning at KSC. 

The second (S-11) s tage for  SA-509 left M T F  today, scheduled to  

a r r i v e  at KSC next Tuesday, Jan. 20. Also today, the S-IVB for  SA-509 

w a s  loaded for  shipment f r o m  the W e s t  Coast  by a i r ;  it will  a r r i v e  at KSC 

Thursday,  Jan.  15. 

SA-509 will  boost the Apollo 14 flight, scheduled fo r  a lunar explora-  

tion miss ion  in September o r  October. 

In addition to the S-IC f i r ing at MTF,  c r e w s  a re  to remove  S-11-11 

f r o m  its test stand tomorrow. 

Thursday,  Jan. 15. 

S-11-10 is scheduled to go onto a stand 

### 
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  A veteran rocket  

p rogram manager ,  Robert  E. Lindstrom, has  rejoined the NASA-Marshall 

Space Flight Center  as  deputy director  of the Manufacturing Engineering 

Laboratory,  Science and Engineering directorate .  

L inds t rom,  41, f i r s t  became associated with the rocket  development 

group h e r e  in 1951. 

successively,  the Juno I, Juno I1 and Saturn I projects .  

In the late 1950's and e a r l y  1960's ,  he managed, 

He resigned in 1963 and has  since then been associated with local 

aerospace  companies.  

Lindstrom's  new appointment is subject to fo rma l  approval  by NASA 

Headquar te rs  

M r .  and M r s .  Lindstrom and the i r  t h ree  children live at 5732 

Jones Valley Dr  , Huntsville. 

# # #  
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MARSHALL SPACE FLIGHT CENTER, Ala. -- The National Aeronautics and 

Space Administration has selected Chrysler Corp., General Electric Co. 

and the Boeing Co., all of Huntsville, for competive negotiations 

leading to a contract to provide management, sustaining engineering, 

and logistics support for the Saturn launch vehicle ground support 

equipment, and for operations and maintenance of the Saturn systems 

development facilities here. 

This contract will cover work previously provided by six contracts 

relating to Saturn IB and Saturn V ground equipment. 

The value of the contract over the next three years i s  estimated 

in excess of $25 million. 

The cost-plus-incentive-award-fee contract will be administered 

by the Marshall Space Flight Center under the direction of NASA's 

Office of Manned Space Flight in Washington. 
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IMMEDIATE RELEASE 

Release No. 70-14 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The Marshal l  Space 

Flight Center  has  modified its contract  with the Boeing Company to include 

changes incorporated in the first  s tage of the Saturn V rocket .  

The changes w e r e  made on subsequent flight s tages  a f te r  the second 

Saturn V experienced excessive oscil lations on a n  unmanned r e s e a r c h  and 

development flight April  4,  1968. 

Under the $4,360,260 modification, Boeing installed "accumulators" 

o r  s m a l l  gas  r e s e r v o i r s  in the liquid oxygen prevalves of the first s tage to 

change the frequency of oscil lation in the propulsion sys tem.  

ground testing and studies of flight data led to the decision to instal l  the 

accumula tors .  

Additional 

# # #  
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MARSHALL SPACE FLIGHT C E N T E R ,  Ala. - -  D r .  Wernher  \on  15r;tu11, 

w h o s e  appointnicnt a s  NASA Deputy Associate -Administrator for planning 

was  announced y e s t e r d a y 9  today issued the following statcrylent: 

' 'Le,i \ ing rriy Mar5ha l l  kionie a n d  t eam-mates  of rnariy y e a r s  w a s  no 
easy  mat te r  to contemplate.  Only two iac tors  made i t  possible at a l l .  

" F i r s t ,  the c h<Lllenge which the new position offers .  W e  incieed hc ive  
man  on another heavenly body and hcive i n  fact  developed 3. spdcefaring 
capability th<it  few drec i rnec I  would comc to pass. 
consolidate and utiliLe thc gciins th,it our  pas t  successes  in the s p ~ c e  p r o g r d n i  
have won u 5 "  'To help D r .  F"iine, Dr. Low, and D r .  Newcll a n d  o ther  NASA 
leaders  de\elop L~ space p r o g r a m  worthy of the sevent ies  arid eighties i s  a n  
immense  opportunit) I a m  very ,  very grateful,  and I approach my new j o b  
w 1 th t r  e rile ndo us e nth us  ia s in. 

Now,  is  the tirne to 

"Second, while it would be most  difficult t o  deliberately t e rmina te  
relationships that go back, in s o m e  c a s e s ,  near ly  four decades ,  I a m  not 
rea l ly  being called on to  do that. 
my colleagues h e r e ,  and I ' l l  be back in Huntsville t ime  and t ime a i i c l  t ime  
again--in fac t ,  every  t ime I 'm given a chance. 
of Marsha l l  expe r t s ,  and of o thers  throughout NASA, to do  the planning job 
I a m  charged  with. 

I will. continue to work  very closely with 

I wil l  need the daily help 

"I know I leave the Marsha l l  Center  in good hands.  The re ' s  not a 
bet te r  man  anywhere to take over  he1.e. 
Marsha l l  employees well. I '  

I wish D r .  Rees  and all other  
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MARSHALL SPACE FLIGHT C E N T E R ,  Ala. - -  The world 's  l a rges t  

tuna fishing boat,  to be chris tened in a few weeks ,  is  a be t te r  ship due to  

space-age technology. 

The ship,  launched January  24 at  San Diego, Cal i f . ,  i s  undergoing 

a s e r i e s  of tests and sea trials. F ina l  outfitting, installation of sys t ems  

and remaining repainting wil l  be completed before the f o r m a l  chr is tening 

ceremonies .  

The ship features  insulation by polyurethane--a tough, lightweight 

plastic foam used in insulating rockets  that  propel  as t ronauts  and the i r  

spacecraf t  to the moon. 

Polyurethane is not new--but its widespread use and the real izat ion 

of its potential did not en ter  the picture until ae rospace  engineers  and 

scient is ts  began developing ways to  apply it to rocke ts .  

The second stage of the Saturn V launch vehicle contains 7.400 

square  feet  of the mater ia l .  

liquid hydrogen--at  minus 423 degrees  Fahrenhei t - - f rom getting w a r m e r  

and turning to a use less  gas .  

It insulates the fuel tank and helps  keep the 

The $2 million tuna cl ipper  is 200 feet  long and h a s  a 42-foot beam. 

It wil l  haul  up to 1,300 tons of f r e s h  tuna in its f ish wells below decks.  
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The f ish wel ls  a r e  insulated with the polyurethane foam and cooled 

to nea r  ze ro  degrees  Fahrenhei t  by br ine circulated through a re f r igerant  

system. The insulation was  applied by North American Rockwell Gorp. ,  

p r i m e  contractor  to the NASA-Marshall Space Flight Center  for the Saturn V 

second stage. 

The s p r a y  foam is about one-fifth as heavy as cork  and i s  a closed-  

c e l l  material. The lighter mater ia l  gives the ship more ca rgo  capacity. 

Also ,  being closed-cell ,  it is expected to last the lifetime of the ship. The 

c o r k  it rep laces  as insulation has a lifetime of about three y e a r s .  

Some formulas  for  the s p r a y  foam pe rmi t s  the material t o  enure  

and d r y  within fifteen seconds of spraying. The type used on the ship takes  

a l i t t le longer,  giving the application technicians time to f i l l  all the cavi t ies  

before  it hardens.  

The polyurethane ma te r i a l  is excellent for  insulation, both for  

noise and tempera ture .  It has been used recent ly  to  insulate walk-in 

coolers  and garage doors .  

It is still too expensive for home insulation--about 30 to 35 cents  

p e r  square  foot--but holds p romise  for  the future.  

in hospitals to deaden the sound of closing doors .  

vans a l so  is growing. 

It is used in  door jambs  

Its use  in  r e f r ige ra to r  

Air -supported buildings --balloon-like s t ruc tu res  that s tay  up only 

while air is being pumped into them--can now be sprayed  on the inside 

with polyurethane. 

and the building wi1.l r ema in  standing. 

Once the ma te r i a l  hardens ,  the air can be turned off 
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Panels one inch thick a r e  being used for  quick-erection buildings 

A framework is bolted together and the panels a r e  put in in the a rc t i c .  

place with pins to fo rm buildings that keep the heat in and the cold out 

a lmost  a s  efficiently as a thermos  bottle. 

Polyurethane has  been used for  making lightweight boats for  some 

W i t h  the increase  in applications technology, brought about by yea r s .  

the space program,  more  and more  uses  for the ma te r i a l  a r e  being 

found daily. 

###  
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  A smal l  lunar rock  

brought by the Apollo 11 astronauts  f r o m  the lunar sur face  to ear th  las t  

July w i l l  be displayed at the NASA-Marshall Space Flight Center  and at other  

points in the Southeast during the next 60 days. 

The small rock  is located in a sealed t ransparent  cylinder and will  

be under guard a t  each location. 

It wil l  be  displayed in the Marsha l l  Center ' s  headquarters  building 

Feb ,  2-3, and in s e v e r a l  other  Marshal l  Center  buildings through Feb.  6. 

The public may a l so  view the rock  at the Madison County Courthouse 

in Huntsville Feb.  9-13;  and a t  the Huntsville City Hall  Feb.  14-15. 

In addition, i t  w i l l  be shown at Fayettevil le,  Tenn. ,  Feb. 16-17; at 

the Mississ ippi  T e s t  Facil i ty Feb. 19-22; Michoud Assembly Facil i ty Feb .  

23-27; at the Alabama Space And Rocket Center in Huntsville Feb.  28 and 

again March  17-23; in Decatur March  2-4 ;  Ardmore ,  Tenn. ,  March 6; 

Tr iana ,  March 8;  Birmingham March  10-15; at the Army Missi le  Command 

in Huntsville March 25-27 and again at  the Marsha l l  Center  March 28-31. 

The rock  is p a r t  of a n  exhibit which gives fur ther  details  about the 

initial lunar landing. 

in another location, 

Since that mission,  another c rew made a second landing 

## # 
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F o r  Immediate  Re lease  

Phone: (601) 688-3341 

BAY ST. LOUIS, Miss.  - -The l a s t  i n  a s e r i e s  of fifteen Saturn 

V fl ight boos te rs  (S-IC-15) was captive f i red  for  m o r e  than two minutes  

la te  today at  the  NASA-Mississippi Tes t  Facil i ty.  

Ignition of the s tage 's  f ive powerful engines took place a t  6:17:05 

p. m. and cutoff came  a t  6 :  19:20 p. m. 

E a r l y  evaluation of t e s t  r e su l t s  show that  the  t e s t  was successful .  

The t e s t ,  originally scheduled to  take place at 4 p. m . ,was  

delayed for  m o r e  than two hours  by an e lec t r ica l  malfunction in  a 

liquid oxygen ba rge  used t o  c a r r y  the propellant t o  the  t e s t  stand. 

The Boeing Company built the stage for  the space agency a t  the  

Michoud Assembly Faci l i ty  in  New Orleans.  

ducted today's tes t .  

Boeing personnel  con- 

The S-IC-15 wil l  be barged back t o  Michoud fo r  post f i r ing checks 

and s torage.  

Captive tes t ing of the Saturn V first s tages  began at  MTF on 

May 16, 1967. Since that t i m e  a total  of 12 S-IC s tages  have been 

acceptance f i red  in  MTF's  ro l e  to  t e s t ,  checkout and flight cer t i fy  

s tages  and engines f o r  manned lunar  launches.  

Saturn V second s tages  a r e  a l so  tes ted  a t  MTF. The final t e s t  

i n  that  s e r i e s  i s  scheduled for  la te  next month. 

## 
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National Aero-  

nautics and Space Administration sees  the 1970 ' s  a s  a decade of unmanned 

planetary exploration, E a r t h  orbiting space stations,  lunar roving vehicles , 

and even a shuttle se rv ice  ferrying men and supplies on t r ip s  to and f rom 

Ear th  orbit .  

But at leas t  one group at the NASA-Marshall Space Flight Center  is  

studying the manpower relationship to the hardware --the motivational 

a spec t s  of aerospace  workers .  

During a Manned Flight Awareness Workshop held this week a t  the 
-1 ~ 

- - "  - _ _ _ _ - -  - -  

Marshal l  Center ,  51 representat ives  of near ly  20  industr ia l  f i r m s  and 

seve ra l  government agencies met  to  plan var ious p rograms  to  promote 

space flight safety and hardware  reliabil i ty among the work  forces  of this 

new decade. 

They discus sed such topics a s  sustaining motivation during critical 

per iods ,  employee recognition and communications, participation by var ious 

hardware  suppl iers  and subcontractors  and making use  of t ime  between peak 

work  periods.  
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Following the Workshop, the group w i l l  make recommendations 

relating to human performances in the 1970's. 

The Workshop was conducted under the direction of the NASA Office 

of Manned Space Flight and i t s  Safety Director ,  J e r o m e  Lede re r ,  

Marsha l l  Center  p r o g r a m  was  conducted by Dr. P r e s t o n  To F a r i s h ,  manager 

of System Safety and Manned Flight Awareness.  

The 

F i r m s  represented  include: AC Electronics  of Kennedy Space Center, 

Fla. ; the Boeing Company's operations in Huntsville, Cocoa Beach, Fla., 

and New Orleans; Chrys le r  Corp, operations in New Orleans and a t  Cape 

Canaveral ;  The Defense Contracts  Administration Services  of Alexandria 

and Cameron Station, Va. ; Elliott Judson Roberts  CO., of Mt. Vernon, No Y.  ; 

Grumman Aerospace operations at Bethpagc, N. Y e ,  and Kennedy Space 

Center ,  Fla. ; IBM Corp. operations at Huntsville, Cape Canaveral ,  Fla., 

and Gaithersburg, Md. ; the Martin Mariet ta  Corp. in Denver and Huntsville; 

McDonnell Douglas Astronautics in Huntington Beach, Calif. and Cocoa 

Beach, Fla. 

NASA elements  f r o m  the Michoud Assembly Facil i ty,  New Orleans;  

Kennedy Space Center ,  Fla, ; Mar shal l  Center ;  Manned Spacecraft  Center ,  

Houston; North American Rockwell Corp. operations at Canoga P a r k  and 

Downey, Calif.,  and Cocoa Beach, Fla. ; RCA Operations in Carnden, N. J. 

and a t  Huntsville. 
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Service Technology of Slidell,  La. ; Thiokol Chemical  Corp.,  

Huntsville; T r a n s  World Airlines of Kennedy Space Center ,  Fla. ; 

TRW Systems Group of Redondo Beach, Calif. ; and the Army Missi le  

Command at Redstone Arsenal ,  Ala. 

###  
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  A proposed High 

Energy Astronomy Observatory (HEAO) project  was  explained to  scient is ts  

interested in developing experiments  at a one-daJ pre-proposa l  briefing 

today a t  the NASA-Marshall Space Flight Center.  

Approximately 155 representa t ives  f rom industry,  educational 

institutions and  government attended the briefing. 

HEAO is a proposed e a r t h  orbit ing satell i te car ry ing  experiments  

for s te l lar  astronomy. The automated spacecraf t ,  expected to be about 

30 feet  long and  9 feet  in d iameter ,  i s  present ly  1,eing planned for a 1974 

launch. 

Scientists attending the briefing w e r e  given information on the p a r t  

HEAO will  play in physics and astronomy plans,  icientific planning for HEAO, 

description of the HEAO p r o g r a m  and design concept, and scientific 

experiment  selection. 

.. 

Scientists wishing to par t ic ipate  in the K E A 0  p r o g r a m  will  submit 

experiment  abs t r ac t s  on May 1 and final proposats  a r e  expected by June 1. 
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Marshal l  Cen te r ' s  HEAO p r o g r a m  officials expect to rece ive  f r o m  50 to 

60 experiment  proposals .  

HEAO experiments  will  be designed to e l a lua t e  the stars by measur ing  

their  X- ray  and Gamma Ray emission. 

The HEAO p r o g r a m  is being directed by the NASA Headquar te rs  

Office of Space Science and Applications. 

the study of the satell i te.  

the HEAO se r i e s .  

The Marsha l l  Center  is direct ing 

There  are  present ly  four satellites planned for  

Speakers  at the p r e  -proposal briefing included: David H. Newby, 

d i rec tor  of Administration and Technical  Services  ; Mois  W e  Schardt,  deputy 

d i r ec to r ,  Phys ic s  and Astronomy P r o g r a m s ,  OSSA; Dr. F r a n k  McDonald, 

HEAO Study P ro jec t  Scientist ,  Goddard Space Flight Center ;  C a r r o l l  Dailey, 

MSFC HEAO Phase  A Study Team;  Dr.  Albert  G. Opp, p r o g r a m  scient is t ,  

HEAO Phys ics  and Astronomy P r o g r a m s ,  OSSA, and Richard E. Halpern,  

HEAO P r o g r a m  Manager,  Phys ic s  and Astronomy P r o g r a m s ,  OSSA. 

###  
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  The Apollo 13 mission 's  

Saturn V launch vehicle (AS-508) successfully injected the Apollo space-  

c ra f t  into the c o r r e c t  t rans- lunar  t ra jec tory ,  aiming for a lunar landing. 

A study of data f r o m  the launch vehicle shows that excessive vibration 

on the second (S-11) stage 's  center  engine caused an  ea r ly  shutdown of that  

engine. That was the only deficiency noted in the  rocke t ' s  flight. 

The second s tage 's  four outer engines burned about 34 seconds longer 

than scheduled, and the third (S-IVB) stage single engine burned 12 seconds 

longer ,  to compensate for the ea r ly  engine cutoff. 

Severa l  available "fixes" a r e  being considered for a solution to  the 

problem.  Pre l iminary  analysis  of flight data indicates that an  automatic 

ea r ly  cutoff occur red  due to action of " thrust  OK switches" on the center  

engine. 

Large p r e s s u r e  oscil lations in the liquid oxygen sys tem,  coupled 

with vibrations in the center  engine support s t ruc ture ,  s ta r ted  a chain of 
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events that  led to center  engine cutoff 132 seconds e a r l i e r  than planned. 

No apparent  engine o r  s t ruc tu ra l  damage occurred.  

Oscillations during second stage burn were  expected on the launch 

vehicle,  Saturn V rocket  AS-508, because s imi la r  oscil lations had occurred  

on previous flights. 

amplitude to an  acceptable level  and remained in that  range. 

vehicle the oscil lations f i r s t  occur red  a t  low levels ,  a s  in the e a r l i e r  flights, 

then increased  just  before engine cutoff. 

On those flights, however,  the oscil lations r o s e  in  

On the AS-508 

The oscil lations in the liquid oxygen feed sys tem caused the p r e s s u r e  

at one instant to drop below the minimum requi red ,  resul t ing in LOX pump 

cavitation. 

liquid oxygen, reduced pump efficiency and, in turn ,  engine thrust .  

Cavitation, the creat ion of gas-filled spaces  o r  bubbles in the 

The reduced engine thrus t ,  a s  indicated by chamber  p r e s s u r e ,  in 

conjunction with thrus t  oscil lations,  was enough to t r i p  the thrus t  OK 

switches that initiated cutoff. 

The low frequency oscil lations,  14 to 16 cycles per  second, were  

localized. Sensors  on the center  engine s t ruc ture  picked up readings of 

more  than 20  G 's .  These oscil lations were  not passed to the command 

module, however,  because senso r s  in the CM recorded  lower than 0.1G 

levels  a t  that time. 

Oscillations had been encountered e a r l i e r  in the f i r s t  stage of the 

AS - 502 vehicle. That "Pogo" problem w a s  solved by installing accumulators  
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in the liquid oxygen lines. 

Titan and Thor launch vehicles. 

Similar  problems have been encountered in the 

Accumulators a r e  gas-filled cavities which a r e  normally located in 

the propellant feed lines to "de-tune'' the s t ruc tu ra l  and propulsion sys t em 

elements  and suppress  oscillation buildup. 

Saturn V engineers  a r e  considering the accumulator  a s  well  a s  other 

methods of solving the problems but no firm decision has  been made. 

The ea r ly  engineering evaluation of AS-508 indicated that a l l  manda- 

tory  and desirable  objectives s e t  for  the launch vehicle were  met and that 

the three  -stage rocket  performed satisfactorily.  

The Saturn V was developed under the direction of the NASA-Marshall 

Space Flight Center.  

the second stage by North American Rockwell, Inc., the third stage by 

McDonnell Douglas Astronautics Co., and the instrument  unit by IBM. 

The f i r s t  stage was manufactured by the Boeing Co., 

# ## 



Public Affairs Office 
George C. Marshal l  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center ,  Alabama 

Phone: 453-0034, 453-0035 
(Cur t i s  Hunt - res idence  - (205) 852-1763) 

Apri l  27, 1970 

IMMEDIATE RELEASE 

Release No. 70-77 

MARSHALL SPACE FLIGHT CENTER, Ala. -- The NASA-Marshall 

Space Flight Center  has  issued a reques t  for  quotations to 18 aerospace  f i r m s  

for  bids on a lunar base  synthesis  study. 

Objectives of the study a r e  to  define and analyze lunar  exploration 

miss ions  that may be des i rab le  and possible in a n  integrated p r o g r a m  plan, 

es tab l i sh  respect ive requi rements ,  and develop conceptual descr ipt ions of 

semi-permanent  lunar sur face  bases  tha t  wil l  allow designated mission 

objectives to  be achieved. 

F r o m  the effort, optimum types of mission support  equipment w i l l  be 

derived and operat ional  l imitations wi l l  be shown. 

The usefulness of mobile sys t ems  for long t r a v e r s e s  w i l l  be considered,  

different types of sur face  dr i l ls  and other  tools and equipment wil l  be examined, 

and the capabili t ies of flying and sur face  roving vehicles w i l l  be re la ted  to the 

needs of different types of missions.  
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The mobile sys t em to be considered for long t r a v e r s e s  would be a 

mobile she l te r  and laboratory capable of supporting two men for two weeks 

on the moon's surface.  

Conceptual designs of at least two different lunar sur face  she l t e r s  

wi l l  be prepared.  

station module, and the other  she l te r  wil l  be designed to  function only on 

the lunar  sur face  and wil l  be designed to meet  the requi rements  for  a var ie ty  

of lunar sur face  missions.  

One concept wi l l  be derived f r o m  a specified space 

The study wil l  examine all aspec ts  of operation of a semi-permanent  

lunar sur face  base  without the exis tence of a lunar orb i t  space station, 

operation of such a base while a lunar orb i t  space base  is in use ,  missions 

that  could be per formed f r o m  such a sur face  base ,  and surface missions 

that  could be performed f r o m  e i ther  a lunar orbi t  station o r  a sur face  base.  

Bids on the study a r e  due May 5. 

F i r m s  invited to bid were :  McDonnell Douglas Astronautics Co.,  the 

Boeing Co., Grumman Aircraf t  and Engineering Corp . ,  General  Dynamics 

Corp. ,  General  Elec t r ic  Co., Lockheed Aircraf t  Co., Chrys l e r  Corp . ,  

Martin-Marietta Corp.,  TRW, Inc., Bendix Corp. ,  North American Rockwell 

Corp.,  F e d e r a l  E lec t r ic  Corp. ,  IIT Resea rch  Institute, Northrop Corp . ,  

Westinghouse Corp. , Brown Engineering Co. , Fairchi ld-Hil ler ,  and the 

Garrett Corp. 

### 

----I - - - - _- - I__. I 
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IMMEDIATE RELEASE 

Release  No. 70-79 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A cont rac t  between 

the NASA-Mar shall Space Flight Center  and North American Rockwell 

Corp. h a s  been modified to  pay for  changes made to  the second stage of 

the Saturn V launch vehicle. 

The changes include the testing and replacement  of cer ta in  components 

Seven s tages ,  that  have caused cor ros ion  problems on the S-I1 second stage. 

S-11-9 through S-11-15 w i l l  be modified. 

Negotiated changes included in this modification will  amount to  

$4,435,275. 

done by North American 's  Space Division at Seal Beach, Calif.,  and the 

Marsha l l  Center ' s  Mississ ippi  Tes t  Facil i ty,  Bay St. Louis, Miss. 

The work wi l l  be  completed by March 31, 1973, and will  be 

North American Rockwell builds and t e s t s  all second s tages  of the 

th ree  -stage Saturn V launch vehicle that  boosts Apollo exploration miss ions  

to  the moon. 

###  
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SATURN WORKSHOP 

The National Aeronautics and Space Administration proposes  to 

place an embryonic space station- -the Saturn Workshop- -into ea r th  orbi t  

in 1972 to gain a bet ter  understanding of the requi rements  for a permanent 

man-made platform in space.  

the Workshop will  make use  of hardware  and techniques developed in the 

Apollo lunar landing p rogram to fur ther  explore and extend man's useful-  

nes s  in space. 

tion of Apollo spacecraf t  and Saturn launch vehicles. 

As a major  p a r t  of NASA's Skylab P r o g r a m ,  

Economy w i l l  be achieved through the full use and modifica- 

The Saturn Workshop w i l l  provide an environment in which man can  

live and w r k  in space under controlled conditions for long periods.  

Experiments  conducted in the Workshop will  develop data on man's 

physiological and psychological responses  to the space environment and 

provide more  detailed information on his  abil i t ies for extended manned 

flight. 

The development of long-duration flight i s  a key requirement  for 

fur ther  advances in manned flight. 

necessa ry  a s  a basis  for  future design decisions,  including permanent  

Extended flight experiments  a r e  a l so  

. - . _. . , . . . .. .. 
.' 'T ' T -- . .. .. .. , ... . . .. ". ". ____ . I_ - -  
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manned facil i t ies in space (such a s  space stations) o r  manned flights to 

the planets ( such  a s  the proposed Mars  mission). 

The launch vehicle for  the Workshop will  be the first two stages of 

a Saturn V. The vehicle 's  third stage (the S-IVB) wil l  become the Work- 

shop module--fully modified and outfitted on the ground as living and 

working q u a r t e r s  for th ree  astronauts .  

wil l  become a 10,000-cubic-foot space laboratory,  many t imes  l a r g e r  

than any spacecraf t  yet  flown. 

observatory--cal led the Apollo Telescope Mount--that a l so  is a p r ime  

experiment  in the Skylab P rogram.  

The s tage ' s  liquid hydrogen tank 

Attached to the Workshop wil l  be a so la r  

Major pieces  of new equipment being developed for  the Skylab 

P r o g r a m  a r e  an  a i r lock  module and a multiple docking adapter  (MDA). 

The a i r lock  and the MDA will allow astronauts  to move f rom the Apollo 

spacecraf t  into the Workshop without depressurizing ei ther  unit. The 

docking adapter ,  attached to the a i r lock ,  a l so  provides a way of joining 

additional payloads to the Workshop. 

Apollo Telescope Mount, Apollo spacecraf t ,  a i r lock  and multiple docking 

adapter  - - is  called Skylab. 

The en t i re  c lus te r  --Workshop, 

Mission Sequence 

One Saturn V and three  Saturn IB launch vehicles will  be used t o  

place the f i r s t  Skylab payloads into ea r th  orbi t ,  The Workshop, ATM, 

a i r lock  and MDA w i l l  be  launched unmanned atop a Saturn V f rom Launch 
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Complex 39 at NASA's Kennedy Space Center ,  Flor ida,  and placed in a 

2 3  5-nautical-mile c i rcu lar  orbit. 

A day o r  two l a t e r ,  a three-man crew wil l  be launched in an  Apollo 

spacecraf t  by a Saturn IB vehicle f r o m  Launch Complex 34 at the Kennedy 

Center.  

and dock with the MDA. 

mission. 

The manned Apollo spacecraf t  w i l l  rendezvous with the Workshop 

Astronauts will  enter  the Workshop for  a 28-day 

About two months l a t e r  ano the r  crew of th ree  astronauts  w i l l  r e tu rn  

to the Workshop and operate  experiments  for  a s  long as 56 days. A third 

Skylab flight w i l l  be made about a month a f te r  the second crew re tu rns  to  

ear th .  The third crew will  again stay in space for up to 56 days. At the 

end of each mission, the c rews  will p repare  the Workshop for  an  inactive 

per iod,  then r e tu rn  to ea r th  in their  command modules with e x p e r i m e ~ a l  

data. The operational lifetime of the Workshop w i l l  be about eight months. 

The Skylab, excluding the Apollo spacecraf t  (which w i l l  b e  launched 

on a separa te  vehicle) w i l l  weigh about 130,000 pounds. 

hardware  i s  being furnished by the Marshal l  Space Flight Center  and i ts  

contractors .  

equipment provided by industry. 

s t ruc ture ,  with Martin-Marietta Corp. providing instrumentation. 

McDonnell Douglas Astronautics Co. i s  the Workshop hardware  cont rac tor ,  

with design work being done by McDonnell Douglas and MSFC. The Apollo 

Most Skylab 

MSFC i s  building the ATM, with most  of the scientific 

Marshal l  i s  a l so  providing the MDA 
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spacecraf t  is being provided by the NASA-Manned Spacecraft  Center ;  

North American Rockwell Gorp. i s  the p r ime  contractor .  

The Saturn Workshop will  be launched with most  of its equipment in 

place. 

s tage,  and the docking adapter will be rigidly mounted a t  the forward end 

of the airlock. 

wall. 

The a i r lock  module w i l l  be mounted on the forward end of the 

Two so lar  a r r a y s  wil l  be mounted to the s tage ' s  outer 

S-IVB stage tankage will  be the p r i m a r y  flight hardware.  The s t age ' s  

engine and other propulsive hardware  will  be removed,  and a reusable  

a c c e s s  hatch wil l  replace an existing manhole cover in the forward tank 

dome. 

tank to divide it into a two-story "space cabin. ' I  

re ta rdant  l iner wil l  be placed around the inside tank insulation sur face ,  

and a meteoroid shield will  be located on the s tage ' s  ex ter ior .  

Crew q u a r t e r s ,  one of the most  important  sections in the Workshop, 

Aluminum grid-pat tern f loors  and ceilings wil l  be placed in the 

An aluminum foil ,  f i r e -  

wil l  be located a t  the aft  end of the tank. 

these qua r t e r s  f rom a la rge  laboratory a r e a  in the tank's forward end. 

Solid parti t ions w i l l  divide the crew qua r t e r s  into a s leep  compartment ,  a 

wardroom,  a waste  management compartment  and a work space.  

over  the qua r t e r s  will contain lighting fixtures.  

waste  management compartment  w i l l  be separa te ly  sealed with wal ls  and 

doors  to re ta in  odors  and loose par t ic les  in the weightless environment. 

The ceiling gr id  w i l l  separa te  

A ceiling 

The wardroom and the 
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A window, 18 inches in d iameter ,  will  be located in the middle of the 

wardroom,  facing the sunlight side of the ear th .  

g l a s s ,  with hea te r s  to keep it f r o m  fogging. 

It wil l  have double-pane 

The crew qua r t e r s  are relat ively large.  The wardroom has  about 

100 square feet  of a r e a ,  and the waste  management compartment  has  30 

square  feet  of floor space. The s leep  compartment  has about 70  square  

feet  of space,  and the c rew qua r t e r s  work a r e a  has  180 square  feet. A 

t h e r m a l  control and ventilation sys t em will  give the as t ronauts  a habitable 

environment with a tempera ture  ranging f rom 60 to 90 degrees  F. A two- 

gas (oxygen and nitrogen) a tmosphere wil l  be used,  with internal  p r e s s u r e  

kept a t  five pounds per  s q u a r e  inch. 

a tmosphere to keep a constant tempera ture .  

Fans  will  c i rculate  the ar i t i f ic ia l  

An e l ec t r i ca l  power distribution sys t em wil l  be installed to connect 

the Workshop a r e a s  with power sources  in the a i r lock  and the so la r  ce l l  

assembl ies .  Light f ixtures can be individually controlled,  and portable 

lights may be used for  additional illumination. 

The meteoroid shield will  decrease  the probability of hazardous 

It i s  an 0.025-inch aluminum sheet ,  held punctures to the Workshop. 

against  the s tage 's  cylindrical  tank wall  during launch. 

it will  be deployed by swinglinks 

held five inches f rom the tank w a l l  in orbit .  

Once in space,  

(powered by tors ion  b a r s )  and w i l l  be 

. ..T ... .. ._ . -. . 
T I-. .T -- . .." ___I._I . ."._..I._" _. . l".l .. . 
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Water and food w i l l  be s tored  inside the Workshop for the to t a l  

operational l ifetime. 

give e l ec t r i ca l  power for the en t i re  Skylab; the sys t ems  a r e  cross- l inked 

for  flexibility in handling peak loads and for countering failure.  

Solar a r r a y s  on the Workshop and the ATM w i l l  

Skylab Experiments  

About 50 experiments  a r e  being considered and developed for use  

in the Saturn Workshop and the Apollo Telescope Mount. 

experiments  a r e  divided into seve ra l  groups: habitability, medical,  

as t ronaut  maneuvering, ea r th  r e sources  measurements ,  external  contami-  

nation measurements ,  mater ia l s  technology, and science.  Solar as t ronomy 

and s t e l l a r  /galactic as t ronomy experiments  will be done with t h e  ATM, 

and seve ra l  bioscience experiments  w i l l  be made in the Apollo spacecraf t .  

Three  NASA Headquarters  program offices--Space Science and 

Applications, Advanced Resea rch  and Technology, and Manned Space 

Flight--plus the Department of Defense, a r e  contributing to the experiment  

pool. 

integrator  for experiments ,  except those located in the command/serv ice  

module 

The Workshop 

OMSF i s  managing a l l  experiments ,  and the Marshal l  Center  i s  

Workshop Manufacture and Testing 

An engineering mockup of the Saturn Workshop was built a t  the 

McDonne11 Douglas Astronautics Co. facility a t  Huntington Beach, Cal. 

The mockup is now a t  the Marshal l  Center ,  being used in design reviews 
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and development tes t s  of lighting, ventilation, acoust ics ,  and floor and 

wal l  layout. Other hardware  includes zero  gravity and neut ra l  buoyancy 

s imulators  at the Marshal l  Center ,  and a t r a ine r  planned for  the Manned 

Spacecraft  Center . 
Many of the Workshop's activation tasks  have been tes ted in  a 

neutral  buoyancy water  tank a t  MSFC. 

so that he  neither r i s e s  nor sinks in water .  

in an environment s imi la r  to weightless space.  

hinder movements,  but the tes t s  a r e  the best  long-term weightless s imula-  

A pressure-su i ted  man is weighted 

Thus suspended, he can  work 

Water density tends to 

tion available for stationary operations.  The t e s t s  show design engineers  

how well  their  tools and equipment can be handled in space. 

Air Lock Module 

The a i r lock  module is made of a load-bearing t r u s s  f ramework and 

a cen t r a l  compartmented tunnel assembly.  The air lock--16 feet ,  8 inches 

long, including the s t ruc tu ra l  t ransi t ion sect ion-- is  mounted at the 

forward end of the Workshop and rigidly attached to the docking adapter .  

During launch the a i r lock  w i l l  be inside a jettisonable payload shroud, 

attached to a fixed a i r lock  shroud a t  four mounting points. 

shroud remains  a pa r t  of the orbi ta l  assembly  and houses the oxygen and 

This a i r lock  

nitrogen gas s torage  tanks. 

Four  viewing po r t s ,  spaced about 90 degrees  apa r t ,  a r e  located in 

the t ransi t ion section (forward end) of the a i r lock ,  a s  a r e  most Skylab 

controls  and displays. The 65-inch-diameter tunnel assembly  includes 
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two internal  bulkheads with hatches and a flexible, p ressure- t igh t  

assembly  connected to the Workshop. The tunnel permi ts  intravehicular 

t r ans fe r  of crewmen within the pressur ized  environment of the en t i re  

Skylab. The a i r lock  compartment  has a Gemini hatch in the tunnel wa l l  

to provide c rew a c c e s s  to space without depressurizat ion of the Skylab, 

and i s  big enough to hold two crew members  in pressur ized  sui ts  with 

portable life support  sys tems.  

The a i r lock  module is the nerve center  of the Workshop c lus te r .  

It provides s torage ,  distribution and conditioning of the environmental  

gases ,  e l ec t r i ca l  power control and distribution, r e a l  and delayed t ime 

instrumentation, data manage ment , inter  communication s y s t e m , ground 

network to c lus te r  command sys tem,  and experiment  installation provisions.  

Multiple Docking Adapter 

The multiple docking adapter  is a cyl indrical  p r e s s u r e  ves se l  

attached to the air lock by the t ransi t ion section. The MDA contains 

about 1, 500 cubic feet  of a r e a  for  s torage and crew operations in orbit .  

I ts  main functions a r e :  control  station for  the ATM, ATM fi lm storage 

a r e a ,  and operation s i te  for  cer ta in  experiments .  

Measuring 17 feet  in length and 10 feet  in d iameter ,  i ts  forward 

end culminates in an  axial  docking por t ;  a second docking por t  p ro jec ts  

f r o m  the side of the cylindrical  section. Both ports  a r e  built for  Apollo 

command module docking; the rad ia l  por t  is a backup. Two windows a r e  

~ - - .  . . __ . . -.. . 
T .'- ""T -- I 
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located 180 degrees  apa r t  on the cylindrical  section. 

above the ATM por t  and wil l  be used by the crew to observe ATM opera-  

One is direct ly  

t ions;  the other w i l l  be used for  ea r th  pointing experiments.  All exper i -  

ments ,  film and other equipment will  be mounted on the internal  cylinder 

wall. 

P ro jec t  Manage ment 

The organizations responsible  for  directing the Skylab P r o g r a m  a r e  

the Office of Manned Space Flight and i t s  Skylab P r o g r a m  Office a t  NASA 

Headquar te rs ,  and the three  OMSF field centers :  Kennedy Space Center ,  

Manned Spacecraft  Center ,  and Marshal l  Space Flight Center .  

The Marshal l  Center ' s  Skylab P r o g r a m  Office manages the Saturn 

Workshop, the Apollo Telescope Mount, the a i r lock  module and the 

multiple docking adapter .  

Workshop, the ATM and the MDA. 

a i r lock  module was t r ans fe r r ed  to the Marshal l  Center f rom the Manned 

Spacecraft  Center in December 1968. 

es tabl ish a balance between the Apollo and Skylab p rograms ,  putting 

design integration at a single NASA center .  

MSFC a l so  has  design responsibil i ty for  the 

Management responsibil i ty for the 

This realignment was made to 

Management r e  sponsibilitie s include sys tems engineering, develop - 

ment,  testing and integration required to a s s u r e  the compatibility, as  a n  

integrated sys tem,  of flight hardware  and ground support equipment. 

The Manned Spacecraft  Center is responsible  for  all manned aspec ts  

of Skylab, including crew training and developments for medical  and 
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other  experiments .  

pperations,  a s  in previous manned f l igh t  p rograms.  

Space Center i s  in charge of launch operations,  including preparat ion of 

launch facil i t ies.  

MSC a l so  has  charge of mission planning and 

The Kennedy 

Martin-Marietta Corporation, Denver Division, i s  responsible  to 

MSFC for  sys tems engineering and integration work for  Skylab. 

includes mission analysis  and sys tems engineering of a l l  flights and 

integration of experiments  and support  equipment. 

This 

b # # #  
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Public  Affairs Ofiice Apri l  Z q L )  1970 
George C. Mar shal l  Space Flight Center 

1 National Aeronautics and Space Administration IMMEDIATE RELEASE 
Mar  sha l l  Space Flight Center ,  Alabama i 

Phone: 453-0034, 453-0035 
(Char l e s  Kurtz  - E’ayetteville - (615) 433-4958) Release  No.. 8 0 - 8 2  

MARSHALL SPACE FLIGHT CENTER,  Ala. - -  Three  ae rospace  

cont rac tors - -Lockheed  Miss i les  and Space G o . ,  McDonnell Douglas 

Astronaut ics  Co.  and North Amer ican  Rockwell’s Space Division--have 

submitted proposals  a t  the reques t  of the space agency for  continuation of 

nuclear  shuttle definition studies.  

The proposa ls  a r e  present ly  being evaluated a t  the NASA-Marshall 

Space Flight Center .  

The nuclear  f l i gh t  sys t em definition s tudies  w e r e  s t a r t ed  in July 1969. 

The objective of the studies a t  that  t ime was to define the s y s t e m  r e q u i r e -  

ments  for  a nuclear  stage to be used p r imar i ly  a s  an expendable th i rd  stage 

of the Saturn V launch vehicle. These s tudies  showed that with the develop- 

ment of the nuclear  s tage ,  the Saturn V would be capable of injecting 160,000 

pounds into a t rans lunar  t ra jec tory .  

60 ,000  pounds over  the c u r r e n t  Saturn V/Apollo s y s t e m  and would make 

possible  the inc rease  of man’s capability to r ema in  on the? lunar sur face  for  

up to 28  days with a single Saturn V launch. 

‘This is an  inc rease  o f  approximately 
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The nuclear flight systeni  clcfiilit;on studies were  broadened in 

October 1969 to include reusable  nuclear shuttle concepts as  a resu l t  of 

p rog ram analyses  l a s t  year  by NASA and by the Pres ident ' s  Space 'i'ask 

Group to define an integrated prograiri plan for  achieving space goals in 

the next two decades. 

A nuclear shuttle designed to operate between ea r th  orbi t  arid lundr 

orb i t  i s  now being considered. 

(chemical)  shuttle which would operate between ear th  and ear th  orbit .  

These two reusable  shuttle c ra f t  &re  being considered as a p a r t  of an overal l  

transporation systern for  space exploration. 

It would be used in conjunction with another 

The nuclear shuttle, once placed in orbi t ,  would deliver payloads to  a 

lunar  orbi t  o r  other destinations and r e tu rn  to ea r th  orbit. The nuclear  

shuttle would then be refueled with propellant brought to orbi t  by the ea r th  

orb i ta l  shuttle and then be used for additional missions.  The ear th- to-orbi t  

shuttle would reduce the ov9rall  ear th  orb i ta l  t ransportat ion costs  f r o m  

$ 1 , 0 0 0  per  pound for the Saturn V system to $100 per  pound. With the 

addition of the nuclear  shuttle to the transporation sys tem,  the cos t  of 

delivering payload to lunar orbi t  could be reduced f r o m  approximately $ 5 , 0 0 0  

per  pound for the cu r ren t  Saturn VIRpollo sys tem to  approximately $500 i 
h 

1 
per  pound for the ear th- to-orbi t  shuttle /nuclear shuttle t ransportat ion system. ! 

r 
A var ie ty  of nuclear shuttle concepts will  be studied under the proposed $ 

1 I 
2 

1 
I 

contract  extensions. These concepts will  use the NERVA engine which is 

i curren t ly  under development by NASA and the Atomic Energy Commission. 
L 

h 
I 1 I 
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North American Rockwell  wi l l  study a large, 33-foot-diameter nuclear  

stage which i s  placed in orbi t  by the Saturn V and refueled by the earth-to- 

orbi t  shuttle. 

the earth-to-orbit  shuttle is u s e d  to t ranspor t  modules to orbi t  which a r e  

then assembled  into the nuclear shuttle system. Mcllonnell Douglas  will  

study both the 3 3  -foot-diameter system axid the modular concepts. 

Lockhced w i l l  study a completely modular concept in which 

The proposed contract  extensions will  be for a twelve-month duration 

including a period for documentation of the final study resu l t s .  

! I  

i 

i 

I 

1 
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Public Affairs Office May 1, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: 453 -0034, 453 -0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-85 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A Saturn V second 

stage (S-11-13) was successfully captive f i red April  30 at the NASA- 

.Marshall Space Flight Center ' s  Mississippi Tes t  Facility. 

Duration of the static t e s t  was six minutes  and seven seconds. 

The S-11-13, a liquid hydrogenhiquid oxygenpowered stage,  will  be 

the second stage for the Saturn V vehicle scheduled to launch the Skylab. 

Skylab is the first U.S. embryonic space station now set for launch in 

late 1972. 

There a r e  two remaining second stages yet to be tested in the cur ren t  

s e r i e s  of 15 Saturn V launch vehicles. 

### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
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May 8, 1970 

Phone: 453-0034, 453-0035 

APOLLO TELESCOPE MOUNT 

The National Aeronautics and Space Administration is developing 

the Apollo Telescope Mount (ATM) to give solar  scient is ts  a look a t  the 

sun ' s  activity undistorted by the effects of the ea r th ' s  atmosphere.  

NASA plans to launch the first of i ts  manned solar  observator ies  

in 1972. 

industry in developing the highly sophisticated satellite. 

directed by the NASA-Marshall Space Flight Center.  

The space agency i s  joined by the scientific community and 

The project is 

Five principal investigators,  all experts  in astronomy and solar  

physics,  have designed five experiments for the f i r s t  ATM flight. 

eight instruments used in these five ATM experiments w i l l  obtain measu re -  

ments of the sun in the extreme ultraviolet and X-ray portions of the 

electromagnetic spectrum, which cannot penetrate the ea r th ' s  a tmosphere,  

and obtain pictures of the sun's corona in the white light portion of the 

spectrum. 

The 
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The first ATM, a par t  of the Skylab P rogram,  i s  a forerunner of 

more  advanced solar  and s te l lar  observator ies  which w i l l  provide 

increased data -gathering capability for as t ronomer s . 
Ground-based scientists "see" the sun only in visible light and in 

portions of the infrared and radio frequencies of the electromagnetic 

spectrum. 

have been pioneers in spaceborne solar  astronomy. 

Instruments ca r r i ed  by unmanned spacecraft  and balloons 

The manned ATM offers opportunities not available with unmanned 

spacecraft .  An astronaut w i l l  do tasks  requiring judgment t~ select  

t a rge ts  of scientific in te res t  and to point the telescopes. He will control 

a l l  ATM experiment operations in acquiring the data, including re t r ieva l  

of f i lms. 

scientists on the ground who can red i rec t  the observing program based 

on ground data o r  verbal  descriptions f rom the astronaut crew. 

These operations can be augmented by radio contact with 

Where ATM Fits in the Skylab Sequence 

The Apollo T e l e s c q e  Mount w i l l  be pa r t  of a c luster  of hardware 

a s  shown in the cluster  illustration. 

a i r lock,  multiple docking adapter ,, the ATM and an Apollo command/service 

module (CSM). 

w i l l  place the complete payload (excluding the manned CSM) into an ea r th  

The cluster  includes the Workshop, 

A Saturn V vehicle, using only the f i r s t  and second s tages ,  
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orbi t  of about 235  nautical miles altitude. 

payload is  the third stage of the normal  Saturn V vehicle. 

being modified to provide habitable quar te rs  in which the astronauts  w i l l  

live and work during their  s tays  in space.  

The Workshop portion of the 

The stage is 

The c lus te r ,  completely outfitted before launch, will be placed into 

ea r th  orbi t .  

by a Saturn IB to rendezvous and dock with the cluster  in orbi t .  

will  dock with the forward port  of the multiple docking adapter (MDA). 

After 2 8  days in ear th  orbi t ,  the first crew will re turn  to ear th  in the 

command module. A month la te r  a second crew will  rev is i t  the c luster  to  

conduct experiments for up to 56 days. After a lapse of another month o r  

more ,  a third crew w i l l  be launched as the fourth flight in the s e r i e s .  

CSM will dock with the cluster  which still remains  in orbi t  after previous 

missions.  

A day o r  two l a te r  the manned Apollo CSM will be launched 

The CSM 

The 

During the missions,  the cluster  w i l l  be inertially stabilized by the 

control system on the ATM to maintain the axis of the telescopes along the 

sun line. 

loop uses  a coa r se  sun sensor  stabilized by three  large control moment 

gyroscopes which provide basic  c luster  orientation and stability. 

The control system consis ts  of two main control loops: the outer 

The inner loop is a fine pointing sys tem driving the experiment package 

This sys tem uses  a very prec ise  sun sensor  to  accurately point the exper i -  

ments to crew-selected a r e a s  on the sun. Stability on the o rde r  of plus o r  
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minus 2 1 /2  a r c  seconds i s  provided by this ve rn ie r ,  o r  inner loop control  

sys tem,  by counteracting dis turbances such a s  crew motions. 

ATM Experiments  

Five authorit ies in as t ronomy and so lar  physics a r e  designing the 

These experiments  five major  experiments  for the f i r s t  ATM mission. 

a r e  being developed under the direction of the NASA-Marshall Space Flight 

Center .  

Eight major  so la r  instruments  w i l l  be used in conducting this invest i -  

gation. 

resolution in the ultraviolet ,  X-ray ,  white light and hydrogen-alpha 

The devices a r e  designed to provide high spat ia l  and spec t r a l  

( 6 ,  563 angs t rom)  bands of the spec t rum and a r e  par t icular ly  concerned 

with the active regions on the solar  disk o r  in the corona. 

The te lescopes a r e  mounted in a 7-foot-diameter cyl indrical  s t ruc tu re  

on their  unique optical  bench s t ruc ture .  

The five pr incipal  experiments  a r e  the High Altitude Observatory 

(HAO) white light coronagraph, the Naval Research  Laboratory (NRL) 

ultraviolet  spectroheliograph and ex t reme ultraviolet  spectrograph. , 

the Har  var  d College Observatory (HC 0) ultraviolet  scanning polychromator 

spectrohel iometer ,  a Goddard Space Flight Center  (GSFC) X- ray  telescope 

and an  imaging X-ray  spectrographic telescope by A m r i c a n  Science and 

Engineering, Inc. 
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Dr .  Riccardo Giaconni of Arne r ican  Science and Engineering, 

Cambridge,  Mass.  , i s  the principal investigator for the X-ray  spec t ro-  

graphic telescope. 

of tempora l  changes associated with so la r  activity,  including f l a r e s ,  with a 

spat ia l  resolution of about two a r c  seconds.  

spectral ly  dispersed emissions over the range of two to eight angs t roms 

with a resolution of a fraction of a n  angstrom. 

This experiment  is designed to obtain X-ray  photographs 

It w i l l  simultaneously r eco rd  

An electronic  f la re  detector ,  in addition to the main te lescope,  w i l l  

This w i l l  allow h im give an  as t ronaut  a visual indication of f la re  buildup. 

to  se lec t  active regions and photograph the f l a r e s  in the ea r ly  X-ray  r i s e  

per iods.  

J a m e s  Milligan i s  the pr incipal  investigator for the Goddard Space 

Flight Center ' s  X- ray  telescope experiment .  

glancing incidence X - r a y  and ex t reme ultraviolet  telescope with a resolution 

capable of recording the so la r  X-ray  distribution over  the complete so la r  

disk and near  corona in the three  to 60 angs t roms wavelength region. 

Information will be recorded on X-ray-sensi t ive 35-mil l imeter  ro l l  f i lm. 

There  a r e  a l so  two proportional counters  to monitor the total  so la r  X-ray  

f l u x  in the spec t r a l  regions of two to eight and eight to 2 0  angs t roms.  

data wil l  be pulse-height-sorted and recorded  for use by an  astronaut  for 

h i s tor ica l  observation to identify possible f l a r e  p r e c u r s o r  activity changes.  

The experiment  u ses  a 

This 

Two Naval Resea rch  Laboratory ex t reme ultraviolet  experiments  

wil l  be flown on the ATM. J. D. P u r c e l l  of the NRL, Washington, D. c .  
i s  principle investigator.  
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The f i r s t  of the two ins t ruments ,  Experiment  A,  i s  an  ex t reme 

ultraviolet  spectroheliograph designed to photograph images of the total  

disk in the various wavelengths between 150 and 650 angs t roms.  

e lements  of the ex t reme ultraviolet  spectroheliograph a r e  a concave grating 

and a film s t r i p  camera .  Experiment B,  an  ex t reme ultraviolet  spec t ro -  

graph,  i s  designed to photographically r eco rd  line spec t rograms of the 

so la r  radiation between 930 and 3 ,940  angs t roms f r o m  selected s m a l l  a r e a s  

on the so la r  disk and a t  different levels a c r o s s  the l imb of the sun and into 

the corona. 

The main 

An additional p a r t  of Experiment  B i s  the ex t reme ultraviolet  monitor.  

Housed in the s a m e  case  and closely aligned with Experiment  B, it i s  

designed to provide a television representat ion of the so la r  image in the 

ex t reme ultraviolet ,  which is used by an  as t ronaut  to identify so la r  u l t r a -  

violet features  not visible at longer wavelengths. 

commanded by an as t ronaut  to display a television image of the spectrograph 

s l i t  in white light. 

Experiment  B a l so  can be 

Dr .  Leo Goldberg of the Harvard  College Observatory,  Cambridge,  

M a s s . ,  i s  the pr incipal  investigator for  the HCO ultraviolet  scanning poly- 

chromator  spectrohel iometer  experiment.  

p r i m a r y  data by photoelectric conversion technique with la te r  periodic data 

t ransmiss ion  to ear th  receiving s ta t ions.  

a 5 x 5 a r c  minute a r e a  of the sun with a 5 x 5 a r c  second s l i t  simultaneously 

This experiment  acqui res  its 

The p r i m a r y  instrument  scans  
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measuring the intensity of predetermined spec t ra l  iines . An a l te rna te  

method w i l l  spectral ly  scan a 5 x 5 a r c  second spot on the so la r  surface 

This instrument  measu res  in the 300 to  1,310 angs t rom region of the 

ultraviolet ,  searching the chromosphere,  photosphere and corona for 

quiet  sun phenomena plus such perturbations a s  plages,  f l a r e s ,  f i laments 

and associated active regions.  

Another instrument ,  the H-Alpha te lescope,  obtains nar row band 

photographs of the full so la r  disc  in the hydrogen-alpha ( 6 ,  563 angs t rom)  

wavelength while a s imi l a r  image with manual zoom control  is available 

via the television monitor. 

D r .  Gordon Newkirk, National Center  for  Atmospheric Resea rch ,  

High Altitude Observatory,  Boulder, Colo. , i s  principal investigator for 

the HA0 white light coronagraph. 

fo rm and polarization of the so la r  corona between one-and-one-half and 

Its purpose is to monitor the br ightness ,  

s ix  so la r  r ad i i  f rom the center  of the sun. 

The instrument  consis ts  principally of t h ree  forward (sun direction) 

ex terna l  occulting d i sc s ,  and a modified Lyot coronagraph optical  sys t em,  

dr ive mechanisms,  e lectronics  and a 35-mil l imeter  c a m e r a .  

Four  of the five experiments  have instrumentation built by pr ivate  

industry.  Ball  Bro thers  Resea rch  Corp . ,  Boulder,  Colo . ,  i s  manufacturing 

instruments  for the High Altitude Observatory,  the Naval Resea rch  Laboratory 

and the Harvard  College Observatory experiments  and American Science and 
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Engineering i s  building the equipment for its own experiment.  

Marshal l  Space Flight Center  i s  responsible for  manufacturing the 

Goddard experiment  equipment. 

p r i m e  contract  for building the HCO Hydrogen-Alpha telescope and the 

main ATM Hydrogen-Alpha pointing telescope. 

The 

Perkin-Elmer has been awarded the 

ATM O-oeration and Control  
~ 

The ATM control  and display panel,  located in the multiple docking 

adapter ,  w i l l  be the p r i m a r y  work station. F r o m  this point the crew w i l l  

control  and monitor the exper iments ,  the pointing control  sys t em,  the 

instrumentation and communications and the power sys tem.  

A television sys tem w i l l  enable as t ronauts  at the work station to  

see  images of the sun recorded  by the te lescopes.  

of five TV c a m e r a s  mounted in the experiment  package, two TV display 

This sys tem consis ts  

monitors ,  and associated equipment mounted on the control  console.  The 

TV data w i l l  a l so  be t ransmi t ted  to ear th .  

T w o  of the c a m e r a s  w i l l  observe portions of the disc  through 

hydrogen-alpha te lescopes.  

in ex t reme ultraviolet ,  

A third c a m e r a  wil l  observe the whole sun 

The fourth c a m e r a  wil l  be p a r t  of the N R L  Experiment  

B and w i l l  observe  the spectrograph 3 x 60 a r c  second s l i t  superimposed on the 

so la r  disc  in  white light with a narrow field of view. The fifth c a m e r a  will 

observe  the s u n ' s  corona,  a s  seen through the white light coronograph 
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occulting optics. 

same experiment o r  two separate  experiments a t  one t ime.  

Video switches w i l l  allow the operators  to observe the 

The control station displays allow an astronaut to monitor solar  

activity and, with investigators on the ground, determine sun features  of 

scientific interest  for detailed investigation. 

control of which instruments a r e  active and what program i s  desired,  but 

allows an astronaut  to precisely position the instruments on specific regions 

of so la r  activity and to t r ave r se  those regions. 

This activity not only involves 

F i lm  re t r ieva l  is  an important par t  of the proposed ATM flight. 

Astronauts w i l l  don pressur ized  suits to change film outside the spacecraf t .  

The fi lm w i l l  be s tored in the command module for the r e tu rn  t r i p  to ear th .  

ATM Phvsical  Description 

The ATM is  mounted over the forward end of the MDA during launch. 

The rigid mounting s t ructure  swings the ATM 90 degrees  to the side of 

the MDA to i ts  operating position once the cluster  has  been placed in orbi t .  

The weight of the ATM mission module will  be about 2 2 , 0 0 0  pounds. 

The basic s t ruc ture  of the ATM, commonly r e fe r r ed  to a s  the " r ack , "  

is a n  octagonal t russ- type s t ruc ture  about 9 1 /2  feet  deep. 

ATM experiment package and experiment support equipment. 

diameter  cylindrical  experiment package is 11 1 /4 feet long. 

cruciform structure  10 feet long divides the cylinder into four equal par t s .  

The telescopes of the five ATM experiments a r e  mounted on the c ruc i form 

It supports the 

The 82 -inch 

An inter ior  
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This cylinder is actively cooled by a liquid coolant, circulated s t ructure .  

in the cylinder 's  skin, to maintain an  internal  surface temperature  of 50 

degrees  F. 

A solar  shield is located around the sun end of the ATM to protect 

the rack ' s  electronic components f rom the sun's direct  radiation. 

t u re s  in about 100 "black boxes" on the r ack  will  be passively controlled. 

Tempera-  

A gimbal sys tem allows the experiment package to be pointed plus 

o r  minus two degrees  in pitch and yaw and plus o r  minus 120 degrees  in 

roll.  The sys tem i s  essentially two large r ings,  a pitch-yaw and a ro l l  

r ing,  connected by torque motor actuator packages. The ro l l  r ing,  about 

nine feet in diameter ,  i s  supported by four rack-mounted ro l le r  c lusters .  

Large control moment gyros,  being built by the Bendix Corp.,  will 

be stabilization actuators for the complete Skylab cluster .  

400-pound gyros will be used on the ATM. 

2 , 0 0 0  foot-pound-seconds momentum. 

which rotate at high speeds,  8 ,000  revolutions per  minute, in pointing and 

controlling the attitude of the cluster .  

course  sun sensors  and ra te  gyros. 

Three of the 

Each gyro will  generate about 

The devices have 22 -inch wheels 

The sensing elements consist  of 

Fine pointing of the experiment package wi l l  be achieved by a closed 

loop torque sys tem operating the fine gimbals under the control of a fine 

sun sensor  and r a t e  gyros. 

ATM power w i l l  be provided by a combination of solar  cel ls  and 

rechargeable batteries.  Four solar  cel l  "wings, " measuring about 1,200 
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square feet  in total  a r e a ,  a r e  planned. 

so la r  cel ls  w i l l  be routed to 18 power modules. 

Electr ic  power generated by the 

Each power module has  

a bat tery,  a bat tery charger ,  a regulator and sensing and control c i rcui t ry .  

ATM Manufacturing and Testing 

ATM hardware i s  being built and will  be tested in the Marshall  Center ' s  

manufacturing shops and t e s t  a r e a s .  Several  component tes t s  a r e  a l ready 

underway, with tes t s  of an assembled ATM ground t e s t  a r t ic le  planned for 

mid - 1970. 

An ATM mockup has  been a t  MSFC for severa l  months and is being 

used in engineering design exerc ises .  

simulator at MSFC and many underwater t e s t s  have been run. 

There  is also a neutral  buoyancy 

Vacuum chamber tests of components a r e  underway in the MSFC 

Astronautics Laboratory.  

diameter  chamber .  

Tes ts  a r e  being conducted in a 12-foot 

These include a t e s t  of a quarter-sect ion of the ATM 

experiment cannis ter ,  using mockup versions of the Naval Research 

Laboratory and the American Science and Engineering experiments ,  and of 

the fine sun sensor .  

Control moment gyro t e s t s  began in October 1968. 

There has  a l so  been a spar  thermal  deflection tes t .  

ATM vibration testing is being done on new component equipment. 

Some prototype and flight models a r e  being tes ted,  as well as a t e s t  a r t ic le .  

The Astronautics Lab has a l so  done vacuum development testing on a 

one-quarter segment of the ATM rack.  The Lab is also doing component 
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qualification testing of the ATM control moment gyro in a thermal  

vacuum chamber.  

The deployment mechanism of the ATM solar panels w i l l  undergo 

extensive testing in the MSFC Astrionics Lab. 

completed on the deployment drive system. 

Lab will  permi t  the testing of solar  panels in simulated zero gravity 

conditions. The panels will  be turned 90  degrees  f rom their  normal  

attitude and res ted  on air-supported pads during t e s t s .  

Some testing has  been 

A t e s t  f ixture designed by the 

The MSFC Quality and Reliability Assurance Laboratory has  developed 

a non-destructive t e s t  sys tem for locating bond defects in ATM honeycomb 

solar  ce l l  modules. 

AT M P r o  j e c t Manage ment 

Engineers and scientists at the Marshall  Center have engineering 

responsibility for the ATM, directing development of experiments and 

integrating the ent i re  system for the NASA Office of Manned Space Flight. 

Directing the w o r k  i s  the Center ' s  Skylab P r o g r a m  Office. 

Corporation i s  the Marshal l  Center ' s  principal contractor for ATM payload 

integration and experiment management and development. 

Martin-Marietta 

# # #  
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(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-87 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Four ground t e s t  

models of the Apollo Telescope Mount manned solar  observatory a r e  

taking shape in  the la rges t  manufacturing building at the NASA-Marshall 

Space Flight Center.  

Flight versions --one pr ime spacecraft  and a backup--will follow 

the ground t e s t  units. 

The ATM observatory i s  a par t  of the Skylab scheduled for launch 

in 1972. 

The solar  observator ies  a r e  being built in a la rge  Manufacturing 

Engineering Laboratory s t ructure  (building 4755) which was previously 

used for Saturn V assembly and ear ly  Skylab mockup work. 

Marshal l  Center engineers a r e  now modifying the building for  i ts  

ATM fabrication role. A "clean room" for dust-free assembly has been 

erec ted  in the building's high north bay. Extending 32 feet  above and 10 

fee t  below the building's present  floor, the clean room w i l l  have two tooling 

f ixtures  for ATM fabrication. 
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Miller and Berry ,  a Huntsville construction f i rm,  installed the 

clean room under a $245,000 contract. 

i s  that air will  "wash" downward over the unit being built. 

One feature of the clean room 

A second change to the building i s  the installation of a giant a i r lock 

for moving hardware to and f r o m  the building without contaminating the 

air. McAllister and Quinn, Huntsville, recently received a $47,000 contract  

for installing the 45-foot high airlock. 

The installation of the air lock and other changes to the s t ructure  

will make the ent i re  building essentially a la rge  clean room. 

conditions a r e  being achieved by upgrading the airconditioning fi l ter  system, 

painting wal ls ,  and restr ic t ing traffic to and f rom the building. 

Clean room 

Another ATM-related construction project underway h e r e  is in the 

Quality and Reliability Assurance Laboratory a rea .  

Co., Decatur, is installing another clean room on the south side of building 

4708 in what w a s  once a Saturn V p res su re  t e s t  cell.  

Mc Allister and Quinn i s building an automatic checkout equipment (ACE) 

room. This room is being readied for  quality checkout of the flight ATM 

vehicle. 

Bryson Construction 

In a nearby a r e a ,  

This design and construction work i s  directed by the Facil i t ies and 

Design Office of MSFC. 

###  
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IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-98 

MARSHALL SPACE FLJGHT CENTER, Ala. - -  The NASA-Marshall 

Space Flight Center has  awarded contracts to three aerospace contractors  

fo r  continuation of nuclear shuttle definition studie s. 

Contracts have been awarded to McDonnell Douglas Astronautics 

CO., $343,000; Lockheed Missiles and Space G o . ,  $282,000;  and North 

American Rockwell Corp. ' s  Space Division, $245,000. 

A variety of nuclear shuttle concepts will be studied under the 

contract  extensions. These concepts a s sume  use of the NERVA engine 

which i s  current ly  under development by NASA and the Atomic Energy 

Commission. 

North American Rockwell will study a la rge ,  33-foot-diameter 

nuclear stage which would be placed in orb i t  by the Saturn V and refueled 

by an ear th- to  -orbit shuttle which NASA is considering developing. 

Lockheed will  study a completely modular concept in which the ear th- to-  

orbit  shuttle is  used to t ranspor t  modules to orbi t  which a r e  then 

assembled into the nuclear shuttle system. McDonne11 Douglas will  

study both the 33 -foot-diameter sys tem and the modular concept. 

The contract  extensions a r e  for one year .  

## # 
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MARSHALL SPACE FLIGHT CENTER, Ala. - -  Anyone who has 

ever  been in the vicinity of a Saturn V launch knows first-hand the awesome 

rumble and reverberation that shakes the ground, p r e s s e s  against  the 

chest  and fills the e a r s  with a roa r .  

That mighty, low decibel rumble i s  felt most strongly near  the 

launch pad and in the overal l  Cape Kennedy, Fla. a rea .  It i s  a l so  felt 

a s  fa r  away a s  235  miles ,  on a ba r ren ,  marshy  island off the coast  of 

Georgia. 

That fact  was verified by a team of scientists f rom the NASA- 

Marshal l  Space Flight Center,  aided by technicians f rom the University 

of Alabama in Huntsville (UAH). 

caused by the recent  launch of a Saturn V during the Apollo 13 mission; 

they hope to repeat  the experiment in December during Apollo 14. 

The team studied seismic vibrations 

The purpose of the experiments i s  to determine how far se ismic  

(i. e . ,  ground) and atmospheric vibrations can be fel t  f r o m  the giant 
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rocket ' s  firing of i ts  five booster engines, which together generate 

more  than 7. 5 million pounds of thrust  during liftoff, 

The experiments were  held on Skidaway Island, located just  off the 

Georgia coast  near  Savannah. The site was selected because it is empty, 

f la t  marshland, well  removed f r o m  various noises of civilization, and on 

a d i rec t  line-of-sight north of the Kennedy Space Center  launch s i te  in 

Florida.  

The University of Georgia has  a facility, called the Skidaway 

Institute for Ocean Sciences,  located on the island. 

hosts  for the Marshall  Center-UAH group during their  visit. 

Institute officials were  

Heading the experimenters  i s  Dr .  Ilmars Dalins of the MSFC Space 

Sciences Laboratory's  Plasma and Solid State Physics  Branch. Although 

an atomic physicist, D r .  Dalins has  had extensive experience in se i smo-  

graphic work. 

students completed the team. 

Er i c  Flowers  of the Marshal l  Center and three UAH graduate 

The investigators placed four seismographs in an almost  square  

a r r a y  on an open field a t  Skidaway. One side of the square was paral le l  

to the d i rec t  sight line with Cape Kennedy, established by surveying the 

location. 

The team's  calculations were  proven four days before the Saturn 

launch when they visually sighted the launch of an Air Fo rce  Titan rocket 

just  before 6 a .m.  
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Two other seismographs were  used in the experiment,  one buried 

in the Saturn 's  crawlerway a t  KSC, the other buried about a mile f r o m  

the launch pad. The crawlerway i s  a three-mile-long special  roadway 

over  which launch vehicles a r e  moved f r o m  their  assembly buildings to 

the launch pad. 

All  se i smic  instruments  obtained reasonably good data, according 

to D r .  Dalins. 

evidence that se i smic  waves a r e  felt over long dis tances ,  a t  l eas t  as  fa r  

a s  Savannah, Ga. 

The Skidaway Island se i smomete r s  gave convincing 

One slight disappointment of the study w a s  the slowness of some 

They a r r ived  se i smic  waves in a r r iv ing  a t  the Skidaway instruments .  

with the speed of sound that is character is t ic  of acoustic waves t ravel ing 

in the atmosphere ( m o r e  than 1,000 feet per  second). 

usually t rave l  through the ground seve ra l  t imes  f a s t e r  than through the 

atmosphere.  

Sound waves 

Although more investigation i s  required to completely evaluate this 

phenomenon, the f i r s t  impression i s  that sound waves traveling through 

the ground somehow coupled with atmospheric  waves,  slowing the ground 

vibrations.  

A complete explanation of the phenomenon should resu l t  f rom 

detailed evaluation now being made by Dr .  Dalins and his  team,  with 
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the cooperation of the Lamant-Doherty Geological Observatory at 

Columbia University in New York City. 

Dr. Dalins has made previous se i smic  investigations in and around 

the Kennedy Space Center and at the Marshal l  Center.  

began in 1962 during static test firings of the Saturn I, first of the 

Saturn family of launch vehicles. 

The MSFC studies 

Engineers were  interested in how far away reactions to the fir ings 

could be felt ,  and how much disturbance would be noticed by people, o r  

felt  by s t ruc tures ,  at various distances f r o m  the test site. 

The MSFC studies proved that Saturn vibrations a r e  low pitched and 

drop in intensity ra ther  rapidly, although se ismic  disturbances can be 

detected more than 20 o r  30 miles f rom the test site. 

The Kennedy Space Center studies were  designed to measure  

vibrations felt  in the Saturn crawlerway. 

the crawlerway at separate  depths, beside the way and seve ra l  miles  f rom 

the launch site. 

during severa l  Saturn/Apollo launches. 

Seismometers  were  buried in 

These measurement  studies have been made by Dr.  Dalins 

###  
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II 

MARSHALL SPACE FLIGHT C E N T E R ,  Ala. - -  A new kind * 1  
I 

of space vehicle--the space tug--is being studied by National Aeronautics 'I 

and Space Administration organizations,  including the Mar sha l l  Space 

Flight Center ,  for use in many kinds of future space missions.  

Overshadowed in recent  months by the l a r g e r  and more  publicized 

4 

space shuttle and space station designs,  the space tug is to be a multi-  

purpose vehicle that may grove to be just  as  versa t i le  and valuable as 

its bigger mates.  

P r e s e n t  plans ca l l  for the tug to be developed simultaneously with 

the space shuttle so  the two sys tems can be operational at the same t ime.  

'The tug is the only plan+ned space vehicle that would work  w i t h  and 

connect a l l  p resent  and future vepicles and systems.  Its e a r l i e s t  u se  

would be a s  the key link between the space shuttle and space station, 

I taxiing cargo  and passengers  between the two huge c r a f t  in E a r t h  orbit .  I 

R \ 

I 
I I 

4 
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The Marsha11 Center ' s  Advanced Systems Analysis Office is . 
working on many possible uses  for the space tug, par t icular ly  as the 

logistics connector between the shuttle' and station. Other studies a r e  

being made a t  the Manned Spacecraft  Center ,  Houston, 

a r e  working together to develop plans for the new vehicle. 

Both centers  

The key to the space tug's versat i l i ty  i s  i t s  modular design. Three  

major  modules --propulsion, crew and cargo--are  visualized by Marsha l l  

Center  engineers.  

depending on mission requirements .  

The modules could be used in many combinations, 

The three  modules would be built to accommodate seve ra l  supple- 

These would be components such a s  a n  astriofiics sys t em 

(for e lec t r ica l  power and guidance), an environmental  control sys tem (for 

mentary kits. 

life support passenger  t ranspor t ) ,  manipulator arms (for  ea r th  o r  lunar 

orbi ta l  remote  handling), or  landing legs. 

as needed. 

Other kits could be developed 

All space tug components would be designed to f i t  within the space 

shuttle 's  cargo  bay and be shuttled to  Ea r th  orbit. The propulsion module 

could make long o r  shor t  t r i p s  a s  required,  the crew module could 

tsanspo'rt  up to 12 men, and the cargo  module could hold different amounts 

I b! 

of supplies and mater ia l .  

dock with the space station, t ransfer  c rews  or cargo,  fly back into the 

This tug assembly  would fly f r o m  the shuttle, 

1 8 
shuttle 's  cargo  bay and be returned to Earth.  ' ,  

1 

, 
' I  

I 

, 

1 
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The tug could be launched on missions in severa l  ways, In its . 

ear l ies t  application, it would be put into Earth orbi t  as a space shuttle 

payload. 

Saturn V launch vehicle; further down the decade, it might t ravel  f rom 

Earth orbit  to the moon as  the payload of a nuclear shuttle. 

It a l so  may be launched f rom Ear th  as the fourth stage of a 

' 

Directed by the Marshal l  Center,  a study is being made by the 

Boeing Go.  on the feasibility of flying the tug's propulsion module as  

the fourth stage of the Saturn V. 

(now in  the Saturn V instrument unit) would be located inside the propul- 

sion module, which would be the control stage for  the ent i re  launch 

vehicle. 

Guidance, navigation and control systems 

In related tug work ,  proposals are  being evaluated at the Manned 

Spacecraft Center,  Houston, for a nine -month preliminary study of 

possible missions for the tug. 

vehicle can do all the tasks  proposed for it. 

helping in this evaluation. 

Determination must be made i f  a single 

The Marshall  Center is 

Two Marshal l  Center engineers are  responsible for  much of the 

philosophy behind the space tug concept. 

the Vehicle Systems Group, Advanced Systems Analysis Office, and 

Thomas W. Bar re t t ,  a l so  of the Vehicle Systems Group, is project 

Alfred G. Orillion is chief of 
R 

engineer for  the space tug and ass i s tan t  contract  representative for the 

proposed studies being evaluated at the Manned,Spacecsdft Center. 
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The tug's propulsion module (PM)  is the core  of the tug concept. 
. 

Designed for reuse  many t imes,  the P M  would have two elements: 

p r imary  propulsion and secondary propulsion. The pr imary  propulsion 

element would weigh about 50,000 pounds, burn liquid oxygen and liquid 

hydrogen, and be used for large velocity changes necessary for planetary 

injection, braking, Earth orbital  plane changes, synchronous orbit ,  o r  

lunar landings. 

burn nitrogen tetroxide and unsymmetrical  dimethyl hydrazine (like the 

Apollo spacecraft) ,  and could be detached f rom the pr imary  element for 

small  velocity changes such as maneuvering between the space shuttle 

and space station. 

The secondary element would weigh up to 10 ,000  pounds, 

The crew module (CM) would be much smaller  than the PM. 

Weighing about 10 ,000  pounds, it could bus 12 men f rom Ear th  orbit  and 

re turn  aboard a shuttle; take two men with a manipulator a r m  kit to 

service satell i tes or help assemble a space base or  nuclear shuttle in 

Ear th  orbi t ;  bus s i x  men to and from lunar orbit  aboard a nuclear shuttle; 

home three or four men on the moon for 30 days o r  longer; o r  be used as  

an  escape "lifeboat" for  the space shuttle. 
F L -  

The cargo module (CaM) i s  basically a crew module shell  (top 

and bottom) with an extended cylindrical center section, Its s ize ,  

therefore,  would depend on its cargo. It can t ransport  many kinds of 

supplies and mater ia l  f r o m  place to place o r  be used a& a satellite"" 

repa i r  shop. / 
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Arriving at a satell i te,  f o r  example,  powered by a propulsion . 
module, two astronauts  in a crew module could use  manipulator arms 

to g r a s p  and in se r t  the satell i te into the cargo module. 

could then be pressur ized ,  the crew could enter  it and r epa i r  or serv ice  

the satell i te (without going outside the craf t ) .  

be taken inside the cargo module to a space station for  extensive repa i r .  

The module 

' 

The satell i te could a l so  

The space tug propulsion module and kits requi red  for  unmanned 

planetary exploration could be t ransported to  Ea r th  orb i t  aboard a shuttle 

and used for  t rans-planetary injection, singly o r  in multiple units. 

propulsion modules, for example, could be assembled  in Ea r th  orbi t ,  

Two 

be attached to a payload, and boost that  payload toward the planets. 

One of the modules would separate  when i ts  fuel was exhausted and 

re turn  to low ea r th  orbi t  for r euse ;  .the other  P M  would be expendable. 

Two PM's  could a l so  send payloads into lunar  orbi t ,  with both modules 

re turning to low ea r th  orbit. 

When the nuclear shuttle becomes operational, all space tugs would 

be interchangeable s o  they could be used for any prescr ibed  missions.  

Tugs could be used to remove cargo f r o m  a space shuttle and t r ans fe r  

it to a nuclear  shuttle for  t ranspor t  f r o m  ea r th  to lunar  orbi t ;  at the moon, 

a tug would t ransfer  the cargo  f r o m  the nuclear  shuttle to a lunar  orb i ta l  

* P 

station o r  to the moon's surface.  

I s 
i 
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Many uses  for the space tug include: planetary braking for  

unmanned spacecraft ,  re t r ieva l  of stages to proper locations for 

.. 

maintenance and repa i r  (e. g . ,  nuclear shuttles,  other tugs, etc.);  

specific missions involving plane o r  altitude maneuvers that may requi re  

strap-on tanking; midcourse correct ions for  manned and unmanned 

missions; and  inter -ship t ransfer  and tug operations between manned 

Mars  ships. 

The space tug could help expand lunar exploration. The Saturn V 

launch vehicle, with the tug's propulsion module as i ts  fourth stage,  

could be the delivery system for a l l  payloads to the moon, until the 

nuclear shuttle i s  operational, probably by the decade's end. 

stage Saturn would have a lunar orbit  payload capacity of almost  100,000 

The fou r -  

pounds, about 30 percent more  than the three-stage Saturn V. 

In a typical mission se r i e s ,  two Saturn launches would initiate 

post-Apollo lunar operations: the first flight would send a 50,000-pound 

space station and a fully loaded space tug P M  into lunar orbit ;  the second 

flight would have a s  payload a manned Apollo command/service module 

(CSM), a space tug crew module and a cargo module. 
P 

A complete space tug (prop,ulsion, crew and cargo modules with a 

landing leg kit) could then make one round-trip to the moon's surface,  

supporting three men for  up to 30 days. 

would remain in orbit. 

The space station and one P M  
U 

The space station could house s i x  men and 
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operate autonomously fo r  more than two yea r s ;  two 'docked modules . 
could fo rm a 12-man station. 

Still another Saturn launch would bring two filled PM's  to  lunar 

orbi t ;  the crew could then make two more lunar sor t ies ,  reusing the 

crew module. The astronauts would return to ear th  in the activated 

CSM. Other Saturn/tug module t r ips  would expand lunar exploration 

operations. 

# # #  
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(Joe Jones - residence - (205) 852-8847) 

May 26, 1970 

IMMEDIATE RELEASE 

Release No. 70-103 

MARSHALL SPACE FLIGHT CENTER, Ala. -- The National 

Aeronautics and Space Administration has selected McDonnell Douglas 

Astronautics Co. and T R W ,  Inc., for final negotiations leading to  study 

contracts  for space shuttle auxiliary propulsion sys tem definition. 

Each of the companies will  receive two contracts for different 

types of studies. 

total. 

The four contracts a r e  to cost  about $1.2 million in 

McDonnell Douglas' Eas te rn  Division will  have Aerojet  General  

Corp. a s  major  subcontractor. 

Air Research  Corp. 

T R W ' s  major subcontractor will  be 

The space shuttle is envisioned as a reusable  vehicle that will  

f e r r y  men, supplies and equipment into ea r th  orbi t  and re turn  to ear th  

for  refueling and reuse.  

is being studied under separate  contracts. 

The shuttle 's  main propulsion sys tem definition 
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High pres su re  and low pressure engine concepts wi l l  be studied 

for use in the shuttle auxiliary propulsion s y s t e n ~ .  

will  study both high and low p res su re  concepts. 

Each contractor 

The NASA-Marshall Space Flight Center w i l l  manage two of the 

studies and the Manned Spacecraft Center will  m.mage two. 

participated in the evaluation of the proposals. 

Both centers  

# # #  
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Public Affairs Office June 1, 1970 
George C. Marshall Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-106 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Safety considerations 

and overcrowding a r e  causing the NASA-Marshall Space Flight Center to  

relocate severa l  Saturn stages and instrument  units that have been assembled, 

tes ted and a r e  awaiting launch. 

The s torage switches involve elements of Saturn IB and Saturn V 

vehicles. 

New Orleans,  a pa r t  of the Marshall  Center,  where the booster stages for 

both vehicles a r e  assembled. 

A main storage point has been the Michoud Assembly Facility in 

The New Orleans facility is located in an  a r e a  of probable hurr icanes.  

Two have hit the facility in the past  four years ,  causing relatively minor 

damage. After Hurricane Camille l a s t  summer, Marshall  officials began 

planning to disperse  severa l  stages to other locations as a precaution 

against  possible damage o r  destruction. 

Saturn IB vehicles a r e  the most  vulnerable since none have flown 

since October 1968 and none are scheduled to  fly until Skylab missions 

begin in 1972. 
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Three  Saturn IB boosters are to be moved f rom Michoud to the 

Marshal l  Center  here  in mid-July. 

Two Saturn V vehicles a r e  in s torage at the NASA-Mississippi Tes t  

Facility, some 30 miles  f rom Michoud. 

Three  Saturn instrument  units, made in Huntsville by the International 

Business Machines Corp. ,  have been moved f rom the IBM plant to the 

Marshal l  Center,  for storage.  

The three Saturn IB first stages planned for shipment to  the Marshal l  

Center  may be moved in one long barge tow--the first such shipment in 

Saturn history. 

s t ructure  erected inside a building. Environmentally controlled, the "tent" 

will be almost  200 feet long and almost  80 feet  wide. 

At MSFC the stages will be placed within a huge tent-like 

The three instrument units a l ready at MSFC a r e  s tored inside an 

environmentally controlled plastic I'hutment" that zips ac ross  the top for  

easy  access  to the units. Iner t ia l  guidance platforms for other I U ' s  a r e  

s tored  a t  the Huntsville facility of their  manufacturer,  the Bendix Corp. 

###  
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(Curt is  Hunt - residence - 852-1763) 

June 2, 1970 

IMMEDIATE RELEASE 

Release No. 70-107 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National 

Aeronautics and Space Administration has  invited industry to submit 

proposals on a nuclear shuttle sys tem definition study that w i l l  a l so  include 

manned Mars  systems requirements.  

The first purpose of the study is  to define nuclear propulsion system 

requirements  and configuration concepts for manned Mars  missions involving 

full or par t ia l  r euse  of nuclear propulsion hardware.  

Secondly, the study i s  to define the development and tes t  p rograms 

to go f rom the initial application of a reusable nuclear shuttle (RNS) to the 

la te r  application a s  a planetary nuclear propulsion sys tem (PNPS). 

The study will  a l so  consider the impact on the RNS if  the PNPS 

aspec t  is designed into the RNS project f rom the s tar t .  

Proposals  a r e  due at the NASA-Marshall Space Flight Center by 

June 8. 
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During 1969 the concept of an  integrated space program received 

considerable emphasis,  and a number of tentative plans evolved. 

no single plan has  been accepted for an active program,  all follow an  

overal l  pattern of manned capability in ear th  orbital ,  lunar and planetary 

exploration activities. 

Although 

The philosophy of reuse  of space transportation systems and common- 

ali ty of major elements of hardware in these three categories  of space 

exploration i s  now receiving major emphasis in studies. 

One potential mission for a reusable nuclear shuttle would be to 

propel payloads f r o m  ear th  orbi t  to the moon and then re turn  to ear th  orbi t  

for  refueling and reuse  in s imilar  flights. 

used to propel a manned spacecraf t  f rom ear th  orbit  o n b  the t ra jectory 

to Mars  then re turn  to ear th  orbi t  for  refueling and reuse.  

The same type stage could be 

# # #  
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George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center,  Ala 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-109 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A supplemental 

agreement  has  been negotiated between the NASA-Marshall Space 

Flight Center  and International Business Machines Corp. for  Saturn 

launch vehicle flight programming computer requirements and develop- 

ment  of computer programs.  

The supplement is valued at m o r e  than $1-8 million dollars,  and 

extends the work through December 1972. 

The supplement is pa r t  of IBM’s original contract  with NASA, 

awarded in August 1964, to  build and support 27 inst rument  units for  

Saturn launch vehicles. The instrument unit i s  the electronic nerve 

center  for Saturn V and Saturn IB vehicles. 

###  
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George C. Marshall Space Flight Center 
National Aeronautics and Space Administration June 14, 1970 
Marshall  Space Flight Center,  Alabama 

Phone: (205)  453-0034, 453-0035 
(Don Lakey - residence - (205) 883-0976) Release No. 70-115 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Fifty-nine science 

and engineering professors  f rom universit ies and colleges in 26  s ta tes  

were  arr iving he re  this weekend for technical study and r e sea rch  at the 

NASA-Mar shal l  Space Flight Center.  

Dr. Eberhard Rees,  director of MSFC, will  welcome the educators 

They will  also be briefed on NASA and Marshal l  Center tomorrow. 

organizations and programs.  

Following the presentation, they will  be formed into two groups and 

c a r r y  out the Summer Faculty Fellowship programs sponsored by the 

Space Agency and the American Society for Engineering Education. 

University and the University of Alabama conduct the program for Marshall .  

One is  a r e sea rch  program to be conducted f rom June 15 to Aug. 21. 

Auburn 

The second pa r t  is a design program which spans 11 weeks. 

Those in the Aeronautics and Space Research  P r o g r a m  will be given 

the opportunity to conduct individual r e sea rch  in Marshall  Center laboratories.  

6/11/70 
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The work is to be of mutual in te res t  to the laboratory as well as the 

faculty member.  

for the use of NASA and his  colleagues. 

At the end of the summer ,  his  work will be documented 

Those in the Engineering Systems Design P r o g r a m  will  work on a 

cent ra l  theme. 

tion management dissemination and utilization network. 

tion sys tem could be used by the Space Agency a s  well  a s  non-space 

activit ies . 

They w i l l  make a complete systems design of an informa- 

Such an informa- 

Both faculty programs,  conducted annually, a r e  designed to enr ich 

This each Fellow's background in either engineering science o r  design. 

i s  to enable each professor  to  have a bet ter  bas i s  for teaching engineering 

science courses  o r  developing multidisciplinary engineering systems design 

courses  at his home institution. 

Summer Faculty Fellows in the r e sea rch  program include: 

California--Dr. Leroy W. Bearnson, San Diego  State College, %in 

Diego, and D r .  Thomas W. Carpenter ,  California Polytechnic State 

College, San Luis Obispo. 

Ohio--Dr. Paul  X. Bellini, Youngstown State University, Youngstown; 

Dr. Pau l  R.  Dunlap and Dr. Robert  Goyer, both of Ohio University, Athens. 

Arizona- -Dr Charles  H. Black, Northern Arizona University, 

Flagstaff, and D r .  C a r l  R. Z immer ,  Arizona State University, Tempe. 

6 / 1 1  /70 
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Alabama--Dr. Char les  Gibson, Dr. John N. Youngblood, D r ,  

Charles  H. Mullis Jr . ,  Dr. Charles  R .  Evces and Dr .  Julian 0. Doughty, 

University of Alabama, Tuscaloosa; Dr. Robert  M. Brown, University of 

Alabama, Huntsville; Dr. John E. Cochran Jr., and Dr. Leo J. Hirth,  

Auburn University, Auburn. Dr. W i l l i a m  A. McNeill, University of 

South Alabama, Mobile. 

Louisiana--Dr. Courtney C. Busch, Louisiana State University, 

New Orleans,  and Dr. J ames  M. Oliver, Louisiana State University, 

Baton Rouge.  

Texas --Prof.  Dwight A. Caughfield, Abilene Christian College, 

Abilene; Prof.  Ira L. Williams and Mrs.  Loretta W. Hoover, both of 

Texas Tech University, Lubbock. 

Colorado--Dr. D a r a  W. Childs, Colorado State University, F o r t  

Collin s . 
Kansas --Dr. Everet t  L. Cook, Wichita State University, Wichita; 

Dr .  Robert  L. Gorton, Kansas State University, Manhattan. 

Tennessee - -Dr .  H a r r y  L. Deffebach, University of Tennessee,  

Tullahoma; Dr. Robert  L. Reid, University of Tennessee,  Knoxville; 

Prof .  Thomas M. West, University of Tennessee,  Nashville; Dr. William 

T. Segui, Memphis State University, Memphis. 

Virginia--Dr. J ames  J. Donaghy, Washington and Lee University, 

Lexington. 

6/11/70 
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Illinois - -Dr James  L. Ever s ,  Southern Illinois University, 

Carbondale; Dr .  Richard S. Tankin, Northwestern University, Evanston; 

Dr. Timothy N. Trick,  University of Illinois, Urbana. 

Montana --Dr. John B. Hendricks, Montana State University, 

Bozeman; Dr .  Thomas E. Margrave Jr . ,  University of Montana, Missoula. 

Mississippi--Dr.  J ames  D. Gassaway and James  W. Cook, 

Mississippi State University, State College; Dr. Robert  E. Kelly and 

Prof .  Damon W a l l ,  University of Mississippi,  University. 

South Dakota--Dr. Ralph C. Huntsinger and Dr .  L a r r y  A. Weitzen- 

kamp, South Dakota School of Mines and Technology, Rapid City. 

New York--Dr .  Albert S. Johnston and Dr .  Herber t  T e s s e r ,  Pratt 

Institute, Brooklyn. 

Indiana--Dr. Richard J. Leake and Dr. Richard E. Saeks, University 

of Notre Dame, Notre Dame. 

Pennsylvania--Dr. Donald F. McLeroy, Lehigh University, 

Bethlehem. 

Iowa--Dr. Bion L. Pierson,  Iowa State University, Ames. 

Kentucky--Dr. Richard W. Pos tma,  Transylvania College and 

Dr . Stanley E. Jones, University of Kentucky, Lexington. 

Florida--Dr.  John W. Sheldon, Florida State University, Tal lahassee;  

Dr.  John F. K e r r ,  University of West Flor ida,  Pensacola;  Dr.  Ronald E. 

Smith, University of Florida,  Tallahassee.  

6 /11/70  
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Missouri--Dr. Henry A. Wiebe and Dr. Russel l  A. P r i m r o s e ,  

University of Missouri ,  Rolla. 

Minnesota--Dr. Duane A. Dahlberg, Concordia College, and Dr. 

Dennis Mathiason, Moorehead State College, Moorehead. 

New Mexico--Dr. John P. Eddy, New Mexico Tech, Socorro. 

Washington--Dr. DeWayne J. Piehl,  University of Washington, 

Seattle. 

North Dakota--Vernon C. Schneider, North Dakota State University, 

Fargo.  

West Virginia--Prof. Steven M. Zimmerman,  West Virginia 

University, Morgantown. 

Staff members  directing the Research  P r o g r a m  a r e  J. Fred O'Brien 

Jr., Auburn University; Dr .  Robert  R. Head, Marshall  Space Flight 

Center ,  and Dr. B, F. Barfield, University of Alabama. 

Staff members  directing the Engineering Systems Design Fellowship 

P r o g r a m  a r e  Dr. R. I. Vachon, Auburn University; Herman G. Hamby, I 

Marshal l  Space Flight Center;  Dr .  James E. Cox, University of Houston; 

Dr .  Russel l  E. Lueg, University of Alabama, and O'Brien. 

# # #  
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Public Affairs Office June 18, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205)  453-0034,  453-0035 
(Curtis Hunt - residence - (205) 852-1763) Release No. 70- 119 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The NASA-Marshall 

Space Flight Center has  awarded a $320,000 contract  to the North American 

Rockwell Corp. Space Division for a lunar base synthesis study. 

The Downey, Calif., firm was one of 18 aerospace contractors  invited 

to submit bids on the study, which wil l  take 1 1  months. 

Objectives of the study a r e  to define and analyze lunar exploration 

missions that may be desirable  and possible in a long-range program plan, 

establish respective requirements ,  and develop conceptual descriptions of 

semi-permanent  lunar surface bases  that will  allow designated mission 

objectives to be achieved. 

Optimum types of mission support equipment will  be derived and 

operational limitations will be shown in the study. 

The study will  consider the usefulness of mobile sys tems for long 

t r ave r ses  of the moon's surface,  different types of surface dr i l l s  and 

other tools and equipment will  be examined, and the capabilities of flying 
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and surface roving vehicles will be related to the needs of different types 

of missions. 

To be considered for long sur face  t r ave r ses  will  be a combination 

mobile shel ter  and laboratory capable of supporting two men on the moon's 

surface for two weeks. 

Conceptual designs of a t  least  two different lunar surface she l te rs  

will be prepared.  

station module, and the other will be designed to function only on the lunar 

surface with the capability to meet the requirements  for a var ie ty  of lunar 

surface missions. 

One concept will  be derived f r o m  a specified space 

The study will  a l so  examine all aspects  of operating a semi-permanent  

lunar surface base without the existence of a lunar orbi t  space station, 

operating such a base while a space base is in lunar orbit ,  missions that 

could be performed f r o m  such a surface base,  and surface missions that 

could be performed f rom either a lunar orbi t  station o r  surface base. 

### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
Nati onal Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

Phone: (205) 453-0034, 453-0035 
(Curt is  Hunt - residence - (205) 852-1763) 

June 19, 1970 

IMMEDIATE RELEASE 

Release No, 70-121 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Engineers at the 

NASA-Marshall Space Flight Center have designed the la rges t  solar  ce l l  

a r r a y  sys tem for  e lectr ic  power ever  devised for a spacecraft .  

The a r r a y s  will  tu rn  sunlight into e lec t r ic  power for the Saturn 

Workshop and Apollo Telescope Mount, major components of the Skylab 

cluster  to be placed in ear th  orbi t  in late 1972. 

Each of the solar  ce l l  a r r a y s  i s  designed to provide 10,500 watts 

of power at 55 degrees centigrade while in the sunlight portion of each 

orbit. This will  vary between 58 and 69 minutes. 

Essentially no power i s  generated by the solar  cel ls  while the 

spacecraf t  i s  in the ear th 's  shadow. 

2 5  and 36 minutes. 

Times in shadow will  vary  between 

Whatever power is needed to operate the Workshop and ATM is 

taken f r o m  the a r r ays .  The remainder  of the power generated is diverted 

to bat tery cha rge r s  which keep the nickel-cadmium bat te r ies  at full charge 

and ready f o r  use  while the cluster  i s  in the earth's shadow. 
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The average power consumption of a three-bedroom house is about 

4,000 watts. 

will  produce 21,000 watts,  o r  enough for five average houses. 

The Skylab power generation sys tems at peak operation 

A power conditioning sys tem regulates the Skylab power to a nominal 

level  of 28 volts dc at about 4,000 watts.  

normal  line res i s tances ,  bat tery recharging and losses  in the voltage 

Losses  in the sys tem are  due to 

regulators  . 
Comparing the ATM and Workshop a r r a y s  with those of other 

satel l i tes ,  the new a r r a y s  are by far the l a rges t  and most powerful. 

One Air Fo rce  satellite had 356 square feet of cel ls  and the his tor ic  

Mariner IV  had 25 square feet. 

With 187 square feet of ce l l  surface area, the Orbiting Astrophysical 

Observatory had 772 watts of solar  a r r a y  power, o r  about 300 watts of 

usable power. 

Each of the three Pegasus meteoroid detection satell i tes w a s  provided 

with about 86 wat t s  of power by solar cells. 

APOLLO TELESCOPE MOUNT 

The 18 solar  cel l  panels of the ATM a r r a y  w i l l  weigh 4,000 pounds 

and the charger  -battery-regulator modules (CBRM)--one for each panel--  

w i l l  weigh 1,980 pounds total. 

The ATM a r r a y  i s  made up of four wings linked in a cross.  Each 

wing has  four full panels and a half panel. The wings a r e  folded for launch 
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and extended by a s c i s s o r s  linkage af ter  reaching orbi t ,  exposing 1,200 

square feet of solar  ce l l  surface area to the sun. 

Each panel has 20 modules of solar  cel ls  and each panel is connected 

to a CBRM. 

each with its own CBRM, so that a fai lure  due to a meteoroid hit  o r  other 

cause would r e su l t  in the lo s s  of only one-eighteenth of the array's total  

power. 

The a r r a y  is wired to provide 18 separa te  power sources ,  

ATM panel modules are made up of solar cel ls  of two s i zes ,  those 

in 180 of the modules being two by two cent imeters  square and those in 

the other 180 modules being two by s ix  cent imeters .  

individual solar  ce l l s  a r e  used in the ATM a r r a y .  

A total  of 164, 160 

The two-by-two cel ls  a r e  wired 114 in s e r i e s  and six in parallel .  

The two-by-six cel ls  are wired 114 in s e r i e s  and two in parallel .  

Work on the ATM modules began more than two yea r s  ago. 

have been completed and all have passed rigorous qualification testing. 

Marshal l  Center engineers bought the cells f rom commerc ia l  suppliers 

and manufactured the modules. The CBRM's a r e  now being built. 

of prototype and flight a r r a y s  will be done at  the Marshal l  Center.  

All 

Testing 

The ATM is  designed to give space scient is ts  a good c lear  look at 

the sun's activities. 

miles,  the ATM wil l  be above the atmosphere which, heretofore ,  has  

dimmed man's view of the heavens. 

Orbiting the ea r th  at an altitude of more than 250 
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Seven major experiments a r e  being designed for the ATM mission 

under the direction of the Marshall  Center. 

other devices a r e  designed to provide high spatial  and spec t ra l  resolution 

in  the ultraviolet, X-ray, white light and hydrogen-alpha (6563 angstrom) 

bands of the spectrum. 

active regions on the so la r  disc and the corona. 

Telescopes,  c a m e r a s  and 

Scientists are par t icular ly  concerned with the 

The main pa r t  of the ATM is a cannister containing the telescopes 

It w i l l  be  and associated equipment. 

mounted on pivot arms so that it can be above the MDA for  launch and 

then pivoted 90 degrees  to one side for use  in orbit. 

It will  weigh about 20,000 pounds. 

SATURN WORKSHOP 

A final decision has  not been made on the exact number of individual 

so la r  cells to be used in the Workshop a r r a y ,  but the a r r a y  w i l l  a l so  

expose 1,200 square feet of surface a r e a  to the sun's rays .  

The Workshop a r r a y  will  consist  of two wings that unfold f rom 

opposite s ides  of the main Workshop body. 

to provide eight separate  power sources.  

These panels w i l l  be wired 

The Workshop is actually a Saturn rocket stage (S-IVB) converted 

into a spacecraft .  

is to be launched in late 1972 by a Saturn V vehicle--first  and second 

stages only. 

With 10,000 cubic feet  of living and working space,  it 

Astronauts will  be launched by a Saturn IB a day l a t e r  to rendezvous 

with and occupy the Workshop. 
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Components of the Skylab cluster  in earth orbi t  w i l l  be the Workshop, 

an  airlock, a multiple docking adapter and the ATM. 

service module (CSM) carrying the astronauts wil l  dock with the forward 

end of the docking adapter. 

The Apollo command- 

The first crew w i l l  use  the Skylab for 28 days before returning to 

ear th  in the CSM. 

for a 56-day stay in space. 

for a 56-day visit. 

orbit. 

Two months la te r  a second crew wi l l  enter the station 

A third crew wi l l  a l so  journey to  the Skylab 

Between vis i ts ,  the Skylab w i l l  be "stored" in ear th  

Engineers have designed into the sys tem the capability to t ransfer  

power f rom the ATM to other units of the orbiting cluster  i f  necessary.  

The capability of revers ing this and drawing power f rom the other units 

has a lso  been provided. 

The Power Branch of the Marshall  Center ' s  Astrionics Laboratory 

has  the responsibility of providing the prototype and flight model a r r a y s  

for the ATM, completed and tested. 

The a r r a y  for the Workshop is being manufactured under contract  

by the McDonne11 Douglas Astronautics Go. , the f i r m  which i s  producing 

the Saturn Workshop. 

## 



Public Affairs Office June 26, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Don Lakey - residence - (205) 883-0976) Release NO. 70-129 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A NASA-Marshall 

Space Flight Center executive who has  been assigned to NASA Headquarters 

in Washington since last October has  accepted the position in a permanent 

capacity . 
He is H a r r y  H. Gorman, formerly deputy director ,  management, 

a t  the Marshall  Center where he had served  nearly 10 years.  

s e rves  as deputy associate  adminis t ra tor  for manned space flight 

(management) 

He now 

Richard W. Cook has been named to f i l l  Gorman's fo rmer  post at 

Cook has served in the MSFC, pending approval by NASA Headquarters.  

post on an acting bas is  during Gorman's absence. 

A native of Illinois, Gorman worked with the Atomic Energy 

Commission in management positions before joining the space program. 
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An engineer, Cook also worked with the AEC for many years  

but served later a s  a corporate  vice president  of the American Machine 

and Foundry Co., before coming to the Marshall  Center. 

# # #  
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Public Affairs Office J u l y  1, 1970 
George C. Marshal l  Space Flight Center  
National Aeronautics and Space Administration 
Marshal l  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-134 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National 

Aeronautics and Space Administration has  awarded a contract  to 

Rocketdyne of North Amer ican  Rockwell for  Saturn rocket engine 

support  work. 

Rocketdyne will provide operational and flight support and launch 

s i te  support  f o r  H-1, F-1 and J - 2  rocket engine programs.  

The $22,  841,941 contract  covers  the period July 1, 1970 to 

June 30, 1971. 

Rocketdyne builds H-1, F-1 and J - 2  rocket engines for Saturn 

launch vehicles. All  of the rocket engines now required for  the 

Saturn p rogram have been fabricated and delivered to the space 

agency. 

The rocket engines were purchased f rom Rocketdyne under 

separate  contracts.  

The Marshal l  Space Flight Center  directed the development of 

Sa turn  launch vehicles  and will  adminis te r  this contract .  

# # #  
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Public Affairs Office July 7, 1970 
George C. Marshal l  Space Flight Center  
National Aeronautics and Space Administration 
Marshal l  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-135 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Three  technical 

groups will discuss  a wide range of space agency projects  a t  meetings 

start ing today a t  the NASA-Marshall Space Flight Center. 

Topics include future space agency projects,  Skylab and the High 

Energy Astronomy Observatory. 

Dr.  Wernher von Braun, NASA deputy associate adminis t ra tor  

f o r  plans, and eight other Headquarters officials a r e  here for discus- 

sions and briefings on severa l  scientific projects being conducted at  

the Marshall  Center.  

The vis i tors  a r e  participating in detailed briefings on severa l  

future projects that a r e  planned as pa r t  of the space shuttle and space 

station programs now being studied by NASA field centers  and contractors.  

Subjects included in  the agenda a r e  discussions of scientific payload 

planning for  manned Earth orbital missions; experiment module concept 
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study; an international space station; phased shuttle development; 

space biology definition studies; cryogenic insulation development; 

and materials processing in  space. 

A two-day Skylab program review a lso  starts today at the 

Mar shal l  Center.  

The conference participants will review the pas t  Skylab work, 

present  status and future activities. 

Skylab program officials attending the review include Charles  

Mathews, deputy associate  adminis t ra tor  for  the NASA Office of 

Manned Space Flight (OMSF); Maj. Gen. J a m e s  W. Humphreys, J r . ,  

director  of space medicine in  OMSF; W i l l i a m  Schneider, director  of 

Skylab P r o g r a m  Office, OMSF; 

Christopher C. Kraft, J r . ,  deputy director  of Manned Space- 

craft Center ;  Dr.  C. A. Ber ry ,  MSC director  of Medical Research 

and Operations; Astronaut Walter Cunningham; 

Miles Ross,  deputy director  for center  operations at Kennedy 

Space Center;  and Robert  Hock, acting deputy director  of Apollo- 

Skylab P r o g r a m s  a t  Kennedy Space Center. 

Representatives of industry, universit ies and government a r e  

participating in a three-day meeting start ing today on the High Energy 

Astronomy Observatory (HEAO). 
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Approximately 60 potential investigators are attending the meeting. 

The HEAO is a proposed stellar astronomy satell i te which would 

c a r r y  experiments provided by experts  in  the scientific community. 

I-EAO is being planned for  launch in 1974. 

directing the planning of the HEAO satellite. 

The Marshal l  Center  is 

The meeting ends Thursday. 

### 



Public Affairs Office July 28, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz --Fayette-Jille - (615) 433 -4958) Release  No. 70-146 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Approximately 175 

representat ives  of government and industry are participating in a 

Skylab airlock/multiple docking adapter crew station review this week 

in S t .  Louis, Mo. 

The week-long review, which ends Friday,  is being conducted at 

the McDonnell Douglas Astronautics Co. 

Topics being discussed include s torage areas,  equipment and crew 

operation. 

of a i r lock and multiple docking adapter mockups. 

Astronauts attending the review are  conducting "walkthroughs" 

The Skylab is  the space agency's embryonic space station scheduled 

for  launch in 1972. 

elements of the Skylab cluster  which will include a la rge  so la r  observatory 

and  crew qua r t e r s  for long stays in space. 

The air lock and multiple docking adapter  are  major 

-more -  
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McDonnell Douglas i s  developing the air lock. The multiple docking 

adapter s t ruc ture  i s  being built by the NASA-Marshall Space Flight 

Center and Martin Marietta,  Denver Division, is integrating equipment 

and experiments.  

F. M. Drummond, manager of the Airlock/MDA Pro jec t  Office at 

the Marshal l  Center is attending the crew station review. 

Wiggins, senior project engineer in the Airlock/MDA Pro jec t  Office's 

Tes t  Branch, is in charge of crew operations for the review. 

The Skylab development is being directed by the Marshal l  Center. 

Herbe r t  

###  



Public Affairs Office July 30,  1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-149 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A Saturn V ground 

t e s t  booster stage (S-lC-F) will  be shipped Aug. 2 from the NASA-Marshall 

Space Flight Center to its Michoud Assembly Facil i ty at New Orleans. 

it wi l l  be thoroughly inspected to determine the effects of long-term storage 

There 

on launch vehicle stages. 

Because of delays in the Apollo p rogram ' s  launch schedule, some Saturn 

stages must  be s tored for s eve ra l  years .  MSFC management wants to know 

more  about the effects of such storage on the stages. 

This stage,  which has  no engines o r  propellant l ines,  was built five 

yea r s  ago fo r  use in the testing of ground facil i t ies,  mainly zhe launch 

equipment a t  the Kennedy Space Center,  Fla.  

The stage will  be checked by the Boeing C o o ,  prime contractor ,  to 

determine what effect aging and unprotected s torage have had on its 

s t ruc tura l  inte gr  ity . 
Information gathered during the examination w i l l  a l so  help NASA a s s e s s  

the feasibility of refurbishing and completing the S-1C facil i t ies vehicle as a 

flight stage. 

an additional stage for future missions. 

This possibility is being considered as a /  means of obtaining 

### 



Public Affairs Office F o r  Release: 
George C .  Marshall  Space Flight Center 
National Aeronautics and Space Administration August 2 ,  1970 
Marshall  Space Flight Center ,  Alabama 

Phone: ( 2 0 5 )  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No, 70-150 

hL4RSHALL SPACE FLIGHT CENTER, Ala. - -  An Apollo Telescope 

Mount solar observatory will be subjected to simulated space conditions i n  

a month-long ser ies  of unmanned tes t s  beginning today (Aug. 2)  at the NASA- 

Manned Spacecraft Center in Houston. 
. . - - *-*.,"' 

The Apollo Telescope Mount (ATM) thermal  systems unit has  been in- 

stalled in a large vacuum chamber used for Apollo spacecraft  testing. 

A total of 30 Marshall  Space Flight Center engineers and technicians 

a r e  conducting the tes t  s e r i e s  with MSC. 

Built a t  the Marshall  Center ,  the ATM thermal  systems unit was flown 

to the Houston space center on June 1. Tes t  preparations and equipment 

calibration have been conducted since the ATM's a r r i v a l  at MSC. 

Tes t  personnel began pumping the tes t  chamber down to a simulated 

space vacuum environment on July 22. Tes ts ,  expected to  end by Sept. 1, 

will  simulate the alternating hot and cold conditions the flight model will 

experience a s  it moves f rom the sun's direct  rays  into the ear th ' s  shadow. 

Eugene C a g l e ,  MSFC's ATM engineering manager,  is  heading the ATM 

Tes t  Review Board a t  Houston; and Dewey Be Channel, Quality and Reliability 

-more-  
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Assurance Laboratory,  is  the tes t  conductor. Engineers and technicians 

representing seve ra l  other MSFC laboratories and offices a r e  also par t ic i -  

pating. 

The ATM prototype and flight ATM, both of which a r e  being fabricated 

a t  MSFC, will  be flown to Houston for a s e r i e s  of tes t s  in the same vacuum 

chamber. 

The ATM will have a c luster  of telescopes and other scientific ins t ru-  

ments which will  be used to study the sun f rom Earth orbit  - -  above the 

distorting effect of the atmosphere. 

craf t ,  the ATM is scheduled for launching in 1972. 

A pa r t  of the Skylab cluster  of space-  

# # #  



Public Affairs Office 
George C. Marshall Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center ,  Alabama 

August 3 ,  1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-152 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The NASA-Marshall 

Space Flight Center has awarded a contract  modification to Martin- 

Marietta Corp. for work on the Skylab program. 

The $13,460,726 contract  is for  continuing work on the Skylab's 
.c 

multiple docking adpater (MDA). The work is being done by Martin- 

Mariet ta 's  Denver facility, 

This modification covers  design, development, fabrication, 

assembly,  integration and t e s t  of the multiple docking adapter equip- 

ment, The basic docking adapter s t ructure  is made by the Marshall  

Center. 

Martin i s  the pr ime contractor to the Marshall  Center for the 

Skylab p rogram payload integration. Skylab includes the first U. S .  

embryonic space station and manned solar observatory. NASA plans 

to  launch the Skylab in 1972. 

#### 



Public Affairs Office 
George C.  Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center,  Alabama 

August 14, 1970 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Joe Jones - residence - (205) 852-8847) Release No. 70-160 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Employees of the 

NASA-Marshall Space Flight Center were  told by Director Eberhard Rees 

today that the number of MSFC employees to be re leased  in a NASA-wide 

manpower reduction has been cut to 121. 

Le t te rs  to all employees affected -- those to be re leased  and those whose 

assignments will  change because of personnel  shifts within the center -- will  

go out Monday, August 17, Dr. Rees said in a le t ter  to workers.  

He noted that Marshall  was told las t  month to reduce by 190 positions, to  

5,804 permanent jobs. 

reduced the number to be released by the same figure. 

Since that t ime, 69 employees have re t i red ,  which 

Dr.  R e e s  pointed out that many of these r e t i r ees  took their  re t i rement  

ea r l i e r  than planned specifically to reduce the number of fellow employees 

who would be reduced, and expressed his appreciation. 

"While this is an  improvement in our overal l  position, I am acutely 

conscious that this is small consolation to  121 of our  coworkers ,"  the 

dir  ector wrote  . 
Dr. Rees pointed out that  he and other Marshal l  officials were  "eager to 

minimize hardship on the affected workers ,  and have taken seve ra l  s teps  to  

that end. 
-mor e - 
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A "vigorous outplacement program" will  be operated for those who 

receive separation notices o r  who a r e  reduced more  than one grade in pay. 

"Over 500 federa l  agencies and commercial  firms are in the process  of being 

invited and urged to interview MSFC employees fo r  new positions, I '  he said. 

The p rogram will  operate for severa l  weeks. 

and f i r m s  will begin interviews August 26. 

Recru i te rs  f r o m  other agencies 

To a s s i s t  in this placement service,  employees who are  to be separated 

o r  reduced two grades or  more  w i l l  receive a personal  data fo rm which may 

be completed and returned to the MSFC Manpower Office. Those forms  will  

be made available to the various r ec ru i t e r s  a t  the outplacement center. 

In addition, a general  counseling session will be conducted by a regional 

Civil Service Commission representative f rom Atlanta, August 21, in Morr i s  

Auditorium. There affected employees can learn  details of their  rights, and 

procedures to be followed "in order  to satisfy any doubts any employee might 

have,"  Dr.  Rees said. 

The director a lso pointed out that all affected employees and their  super -  

v i sors  have the right to inspect the Retention Regis ter ,  the principal document 

used in determining who is separated and who has  r e t r e a t  o r  "bumping" rights. 

The reg is te r  will  be available the day af ter  the issuance of le t ters .  Per- 

sonnel management specialists will  be on hand to explain the reg is te r  and 

coun s e l  employee s . 
"It i s  our a i m  to reduce to the absolute minimum the impact of the reduc- 

We couldn't possibly make tion in force on our employees and their  families.  

it pleasant,  but we ' l l  do everything possible to minimize hardship for  you 

who have been our valued and respected fellow worke r s , "  Dr. Rees  concluded. 



Public Affairs Office August 17, 1970 
George C, Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space F l i g h t  Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121 Release No. 70-162 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Manufacture of 

the fifteenth and final Saturn V booster stage (S-IC-15) has  been 

completed by i ts  builder, the Boeing Co., at the NASA-Marshall 

Space Flight Center ' s  hlichoud Assembly Facility at New Orleans. 

The stage is  being shipped today by barge to the Marshal l  

Center ' s  Mississippi Tes t  Facility where it w i l l  be  prepared for a 

static t e s t  firing in late September. S-IC-15 is scheduled to boost 

the Apollo 19 moon landing mission in 1974. 

The S-IC p rogram began in December 1961 when Boeing was 

selected a s  p r ime  contractor. 

ground tes t  vehicles were  assembled and tested by the Marshal l  

Center;  all further assembly was done by Boeing at the Michoud 

plant under MSFC's direction. 

a t  the Mississippi facility since 1966. 

The f i r s t  two flight boosters  and two 

Static t e s t  firings have been conducted 

-more-  



-2 - 

Eight of the 15 S-IC stages have been flown to date a s  boosters  

for Apollo P r o g r a m  missions. 

crews into space; two were  unmanned flights to t e s t  the Saturn V and 

the Apollo spacecraft. 

Six of these vehicles ca r r i ed  astronaut 

The seven remaining S-IC boosters  a r e  a t  three NASA locations: 

S-IC-9 and S-IC-10 a r e  a t  the Kennedy Space Center,  Fla. S-IC-9 

is  stacked with i ts  s i s te r  stages - -  second (S-11) and third (S-IVB) 

stages -- awaiting the launch of Apollo 14 next January; S-IC-10 is 

assigned to the Apollo 15 mission. 

S-IC-11 and S-IC-12 a r e  at the Michoud facility, where they will 

remain in storage until needed for future space missions. 

and S-IC-14 a r e  stored at the Mississippi facility. 

S-IC-13 

S-IC-15, af ter  its static tes t  firing and acceptance by the 

Marshall  Center a s  flight-ready, will be returned to Michoud for 

final checkout and storage. 

####  



Public Affairs Office 
George C. Marshall Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center , Alabama 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) 

August 26, 1970 

IMMEDIATE RELEASE 

Release No. 70-166 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National Aeronautics 

and Space Administration has  issued a modification to  a contract  held by 

International Business Machines Corp. for changes to  digital computers. 

The computers involved a r e  to be aboard the Apollo Telescope Mount, a 

major component of the Skylab. 

the Skylab consists of the Saturn Workshop, a i r lock module, multiple docking 

adapter and the ATM. 

The modification, in the amount of $7,932,440, is to cover changes 

Set for launch into Earth orbi t  in late 1972, 

required when the basic  concept for the Workshop was a l te red  in 1969. 

the ATM was to consist  of a r ack  holding the telescopes and other equipment and 

the ascent  stage of an  Apollo lunar module. 

Originally 

In the new concept, the ascent  stage has  been deleted. The r ack  will  be 

connected with the multiple docking adapter by arms that will allow the ATM to 

be launched atop the cluster  and then pivoted to one side when the Skylab reaches  

Ear th  orbit. 

The NASA-Marshall Space Flight Center is responsible for Skylab develop- 

ment. 

crews for 56-day stays. 

The Skylab will be used by the first crew for 28 days and by two subsequent 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center,  Alabama 

August 27 ,  1970 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-169 

MARSHALL SPACE FLIGHT CENTER,  Ala. -- Several  NASA- 

Marshal l  Space Flight Center engineers will re turn  he re  late Friday 

following a week of testing Skylab p r o g r a m  "hardware" in simulated 

weightlessness aboard an Air Fo rce  KC-135 four -engine je t  r e sea rch  

a i r c ra f t  

The plane picked up the Marshall  Center men and their  equipment 

Monday (Aug. 24) at the Huntsville-Madison County Airport. This i s  

the f i r s t  t ime the r e sea rch  craf t ,  based at Wright-Patterson Air Fo rce  

Base,  Dayton, Ohio, has  s tar ted such tes t s  from Huntsville. This 

s e r i e s  of t e s t s  ends Friday. 

MSFC engineers and technicians participating in the flights include 

Bob Shurney, Charles  Lewis, Bob Hall  and Ray Edmondson, MSFC 

Astronautics Laboratory; Dr. Dan Hale, Space Sciences Laboratory; and 

Glenn Dobbs and Jim Martin of the Manufacturing Engineering 

Labora.tory. Several  contractor employees a r e  a l so  taking part. 

Skylab hardware being tested in the simulated space flights is 

located in the Apollo Telescope Mount's center work station mockup. 

-more-  
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The tes t s  include operation of flight configuration doors for film 

casset te  compartments,  re t r ieva l  and replacement of film casse t tes ,  

and evaluation of handrails and foot res t ra in ts .  

A lunar soil  penetration experiment i s  a l so  being conducted 

aboard the KC-135 a i r c ra f t  for Dr .  Nicholas C ,  Costes of Space 

Sciences Laboratory. 

studying the load bearing charac te r i s t ics  of lunar soi l  and how lunar 

roving vehicle wheels will  per form on the moon. 

Dr. Costes,  a soil  mechanics authority, is 

One pr imary  reason for flying zero gravity simulation tes t s  i s  

to evaluate flight hardware which the astronauts  use during a space 

mission. 

than for Earth-bound use and must  be tested in zero gravity to verify 

that they wi l l  work on a space flight. 

Systems operated in weightlessness a r e  designed differently 

The KC-135 a i r c r a f t  i s  flown in parabolas,  o r  long ro l le r -coas te r -  

type a r c s ,  during these flights. 

a r e  achieved on each parabola. 

duplicating the character is t ics  of actual  zero gravity found in space 

than any other technique. 

gravity simulations since the Mercury Program.  

About 30 seconds of weightlessness 

This technique comes c loser  to 

The space agency has  been flying such zero  

To fly the zero gravity maneuver, the KC-135 pilot starts a t  

24 ,000  feet of altitude and a speed of more  than 500 miles  an hour. 

-more - 



-3  - 
The plane climbs for about eight seconds and achieves a 50 degree 

climb angle. 

30 seconds, flying a parabolic trajectory.  

the plane is at approximately 34,000 feet. 

zero gravity, the pilot pulls his  plane out of the dive at approximately 

the altitude he started. 

At the end of the pullup, the plane coasts for the next 

At the top of the parabola,  

After the 30 seconds of 

A typical zero gravity simulation t e s t  is designed to take between 

two and three hours or  approximately 40 parabolas. 

### 
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Phone: (205) 453-0034, 453-0035 
(Joe Jones - residence - (205) 852-8847) 

August 31, 1970 

IMMEDIATE RELEASE 

Release No. 70-172 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The North American 

Rockwell Gorp. has  been awarded two modifications to i ts  basic contract  for 

the second (S-11) stage of the Saturn V launch vehicle. 

approved by the NASA-Marshall Space Flight Center ,  manager of Saturn V 

production. 

The modifications were  

The f i r s t  modification, valued at $1,768,228, covers  changes to the basic 

contract ,  originally awarded in 1962, for the manufacture and t e s t  of 15 S-I1 

flight stages for  the Saturn V. The amendment was due to stage design changes. 

The second modification is for an analysis by North American to  identify 

the S-11's capabilities in launching possible space station missions,  and to 

determine what production impacts would r e su l t  f rom space station mission 

studies being conducted by the Marshall  Center. 

at $2,429,005, and the work is to be completed by Mar. 31, 1971. 

This modification is valued 

The work on the first modification i s  being conducted at North American's 

plant at Seal Beach, Calif.,  while work on the second i s  being done at Seal 

Beach and the Marshall  Center ' s  Mississippi Tes t  Facility, Hancock County, 

Mis s o  

### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center,  Alabama 

Phone: (205) 453-0034, 453-0035 
(Cur t i s  Hunt - residence - (205) 852-1763) 

September I, 1970 

IMMEDIATE RELEASE 

Release No. 70-174 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A full-scale mockup of 

a detachable, free-flying experiment module for an Ea r th  orbi t  space station 

has  a r r ived  a t  the NASA-Marshall Space Flight Center. 

The mockup consists of a 15-foot diameter cylinder with a 10-foot diameter  

Another cylindrical  section cylinder extending f r o m  it. 

will be added to the l a rge r  end la te r ,  a housing for telescopes. 

Total length i s  24 feet. 

The inter ior  of the mockup has  an efficient arrangement  of controls and 

experiment equipment, leaving room for  scientists to move about in the module. 

Workmen f r o m  the Martin-Marietta Corporation's Denver plant, where 

the module was manufactured, a r e  installing i tems removed from the exterior 

fo r  shipment, such a s  antennae and auxiliary propulsion sys tem housings. 

The module will  become a par t  of a full-scale space station mockup now 

being prepared  at the Marshall  Center. 

be completed by December. 

The full station mockup i s  expected to 

The experiment module mockup began its t r i p  by t ruck f r o m  Denver. It 

was routed south of Oklahoma because it was too large for state officials to 

approve moving it by highway in that state. 

-more- 
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It was loaded onto a barge at the Dandanelles on the Arkansas River 

northeast  of Ft. Smith because it was too la rge  to c lear  the highway bridge 

at Memphis 

The barge moved on the Arkansas,  Mississippi,  Ohio and Tennessee 

Rivers  in reaching i ts  destination near  Huntsville, Ala. 

Engineers use full-scale mockups in proving design fits and in human 

factors  engineering work -- interfacing man with spacecraf t  for the most  

efficient arrangement  of equipment, 

#### 



Public Affairs Office September 1, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshal l  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-176 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A Skylab payload 

"shroud" or nose cone will  be tested in a la rge  vacuum chamber at the 

NASA-Lewis Research  Center la ter  this year  by the NASA-Marshall 

Space Flight Center. 

The payload shroud is a cylindrical  s t ructure  which will be 

The mounted above the Skylab workshop atop a Saturn V vehicle. 

s t ruc ture ,  manufactured in four panels, will enclose the Apollo 

Telescope Mount, multiple docking adapter and air lock during launch. 

The s t ruc ture  will  be tested at Lewis' P l u m  Brook Space Power 

Facil i ty start ing in November. 

January at the 100 by 120 foot vacuum chamber. 

Work is expected to continue into 

McDonnell Douglas Corp, is manufacturing the 56-foot long 

payload shroud at its Huntington Beach, Calif., facility, 

moved to  the Cleveland space center in the fall. 

It will  be 

-more- 
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Purpose of the t e s t s  is to determine the attitude and velocity 

of the shroud's four panels as they a r e  ejected in a simulated space 

vacuum. 

network. Two t e s t s  are planned. 

The 6,000 pound panels will be blown apa r t  by an ordnance 

Special t e s t  facil i t ies being fabricated for the tes t s  include 

four 75-foot towers, catch nets and four hydraulic cylinder systems.  

The towers will  se rve  as posts to  suspend the nylon catch nets. The 

hydraulic cylinder systems a r e  designed to slow down and stop the 

shroud sections af ter  they have been blown clear of the payload and 

hit  the nets. 

Eighteen high-speed cameras  and other instrumentation wil l  

record  the ejection tes ts .  

### 
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Public Affairs Office September 2 ,  1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center , Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-178 

MARSHALL SPACE FLIGHT CENTER, Ala. -- The National 

Aeronautics and Space Administration has is sued a modification to 

an existing contract  with the McDonnell Douglas Astronautics Go. 

for Skylab program work. 

The modification is to pay for the conversion of the original 

orbital  workshop that was to  be launched by a Saturn IB rocket to a 

completely outfitted workshop to be launched by a Saturn V. 

The original contract  with the f irm was fo r  $97,340,000 and 

The modification called for one orbi ta l  workshop and one backup. 

adds $60,918,000. 

Originally the plan was to  launch the second stage (S-IVB) of 

a Saturn IB into ear th  orbit. 

that  it could propel itself into orbit. 

The S-IVB would be filled withfuel SO 

Astronauts launched by a second Saturn IB would then rendezvous 

with the empty stage and convert it into living and working quarters .  

-more-  
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In 1969 a decision was made to outfit an S-IVB on the ground and launch 

it ready for  use. Launch vehicle for this new version i s  the Saturn V. 

Components to be launched by the Saturn V include the Saturn 

Workshop, a i r lock module, multiple docking adapter and Apollo 

Telescope Mount. 

l a te r  

The crew is to be launched by a Saturn IB a day 

Set for launch in late 1972, the Skylab will  be used 28 days by 

the f i r s t  crew and 56 days by each of two subsequent c rewsp 

NASA-Mar shal l  Space Flight Center is responsible for Skylab 

deve lop ment 

The 

### 
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George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shal l  Space Flight Center,  Alabama 

September 8, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-181 

MARSHALL SPACE FLIGHT CENTER, Ala. -- The flight design 

of the Saturn Workshop, a p a r t  of the Skylab program,  will be accepted 

in a s e r i e s  of important reviews scheduled for the next few weeks at 

the NASA-Mar shall Space Flight Center and Huntington Beach, Calif. 

- 
Government engineers,  as t ronauts  and industry representat ives  

wil l  determine if  changes are necessary before the final approval is 

given for completing the flight workshop now scheduled for launch into 

earth orbi t  in 1972. 

F i r s t  in the review se r i e s  will  be an astronaut procedures  review 

Sept. 9-10 at the Marshal l  Center. 

workshop procedures in a mockup. 

Astronauts will  study many proposed 

A critical design review will  be conducted Sept. 14-18 at the 

McDonnell Douglas Astronautics Go. facility at Huntington Beach, 

Calif. McDonnell Douglas is manufacturing the workshop for the 

-more- 
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space agency. 

a r e  expected to participate in the c r i t i ca l  design review. 

More than 200 government and industry representat ives  

A workshop crew station review wil l  be held Sept. 21-24 at the 

Marshall  Center. 

the Skylab tasks  in this review. 

Astronaut crewmen will "walk through" many of 

Results of the reviews will  be considered in a Workshop Cr i t ica l  

Review Board meeting Oct. 2 at Huntington Beach, with Leland Belew, 

manager of the Skylab P r o g r a m  Office at the h k r s h a l l  Center,  p r e -  

siding. 

prel iminary review of the resu l t s  Sept. 28-29 at Huntington Beach, 

with William K. Simmons, Jr., manager of the workshop project  

under Belew, acting as chairman. 

Many of the same participants will have taken pa r t  in a 

#### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shal l  Space Flight Center,  Alabama 

September 8, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-182 

J 

. MARSHALL SPACE FLIGHT CENTER, Ala. -- The National 

Aeronautics and Space Administration has  issued a supplemental 

agreement  to the McDonnell Douglas Astronautics Co. in the amount 

of $97,057,455 for S-IVB program realignment. 

The basic contract ,  with a value of $1,026,393,830, covered 

the furnishing of the S-IVB stages for  Saturn IB and Saturn V. 

supplemental agreement  adjusts the contract  a s  a resu l t  of schedule 

s tr etchout s . 

The 

Costs will cover storage of completed s tages ,  maintenance of 

ground support equipment, tooling and facil i t ies over an extended 

period, and maintaining engineering capability. 

Per iod  of performance under the agreement  is Dec. 15, 1967 

The contract  is administered by the NASA- through July 31, 1972. 

Marshall  Space Flight Center which is responsible for Saturn vehicle 

de ve lop ment 

# # #  
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George C, Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

September 10, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-183 

J 
MARSHALL SPACE FLIGHT CENTER, Ala. - -  Ball Brothers  Research  

Corp., Boulder, Colo., has  received a $195,000 space agency contract  to 

study a solar  telescope for possible inclusion in a manned solar  observatory on 

a future flight opportunity. 

The six-month definition study was awarded by the NASA-Marshall Space 

Flight Center on Sept. 3 .  

NASA's first manned solar observatory (Apollo Telescope Mount, ATM) 

i s  scheduled for launch in 1972 a s  an element of the Skylab cluster.  

which will contain solar experiments designed by five principal investigators,  

is being built at the Marshall  Center. 

This ATM, 

The space agency has  asked Ball Brothers  to define requirements  for a 

26-inch solar telescope a s  a major new experiment to be included in a follow-on 

observatory. 

be the principal investigator for  the new photo heliograph. 

being considered fo r  the follow-on observatory will include experiments 

current ly  in existence o r  under development. 

Dr. Harold Zirin of the California Institute of Technology would 

Other equipment 
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George C. Marshall Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

September 10, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-184 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A test model of 

the Apollo Telescope Mount solar observatory i s  being returned to the 

NASA-Mar shall  Space Flight Center f rom the NASA-Manned Spacecraft 

Center where it recently underwent extensive thermal  vacuum chamber 

tes ts .  

The ATM thermal  systems unit i s  being barged to Huntsville 

f rom Houston. 

be disassembled and used in other t e s t  programs.  

Upon a r r i v a l  he re  in late September,  the model will 

The unit 's rack,  without the experiment canis te r ,  will  be con- 

verted by the Marshall  Center into an astronaut t ra iner .  

w i l l  be sent back to the Manned Spacecraft  Center for use by Skylab 

crewmen there.  

environmental control sys tem evaluations here, 

This t ra iner  

The experiment canis ter  will be used in further 

Thermal  vacuum chamber t e s t s  of the ATM tes t  model were  

-more - 



c 

-2 - 

completed on Augo 17, well  ahead of schedule, in the MSC Apollo 

vacuum te s t  chamber. The ATM prototype and flight units, both of 

which a r e  being fabricated at the Marshal l  Center,  will be flown to 

Houston for a se r i e s  of t e s t s  in the same vacuum chamber. 

The ATM will  have a cluster  of telescopes and other scientific 

instruments which will be used to study the sun f r o m  Ear th  orbit -- 
above the distorting effect  of the atmosphere.  

for launching in 1972 a s  a p a r t  of the Skylab program. 

The ATM is scheduled 

# # #  



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall Space Flight Center,  Alabama 

September 21, 1970 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No, 70-189 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A Saturn workshop 

crew station review begins today a t  the NASA-Marshall Space Flight 

Center.  

The Saturn workshop is  a pa r t  of the Skylab program. 

A group of nine astronauts headed by Richard Truly i s  participating 

in the week-long review being conducted in a mockup here .  

Government and industry engineers will  monitor the astronaut 

crewmen's  progress  and comments as they "walk through" many of 

the workshop tasks.  Medical experiments scheduled for the Skylab 

flight will be reviewed on Thursday and Friday. 

This crew station review follows a c r i t i ca l  design review con- 

ducted Sept. 14-18 at the McDonnell Douglas Astronautics Go. facility 

a t  Huntington Beach, Calif. McDonnell Douglas i s  manufacturing the 

workshop for the space agency. 

-more-  
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Results of the c r i t i ca l  design and crew station reviews will  

be considered in a Workshop Cri t ical  Review Board meeting Oct. 2 

at Huntington Beach, Calif. 

Results of these reviews will be used to determine if  changes 

a r e  necessary  before the final approval i s  given for completing the 

flight workshop now scheduled for launch into ear th  orbi t  in 1972. 

The Saturn workshop will  accommodate three  astronauts  for 

periods up to eight weeks. 

development of the workshop. 

The Marshall  Center i s  directing 

# # #  



Public Affairs Office September 24 ,  1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-194 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  A pre-proposal  

conference opened today at the NASA-Marshall Space Flight Center ' s  

Michoud Assembly Facility for  f i rms  interested in providing support 

se rv ices  a t  the New Orleans space facility. 

Thirty representat ives  of 12 companies a r e  attending the two-day 

me e ting . 
Proposa ls  for the Michoud support se rv ices  contract  a r e  scheduled 

to he received Oct. 19, 1970. 

Mason Rust  is the present  support se rv ices  contractor for the 

Michoud Assembly Facil i ty and its nearby Computer Operations 

Office at Slidell, La. The Mason Rust  contract  is scheduled to  

expire  on Jan. 31, 1971. 

Mason Rust  received the contract  Dec. 29, 1961 and now has 

493 employees doing the work, 
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Support se rv ices  at Michoud include transportation, communica - 
tions, security,  medical, photography, plant maintenance and 

engine e r ing , r ep ro  duct ion, janitor ia l  s e r vic e s and f i r  e p r  ote c tion. 

The Marshall  Center held a pre-proposal  conference a t  the 

Computer Operations Office in Slidell on Septa 18 for f i rms  interested 

in bidding for the computer services  contract  there. These firms 

were  a l so  requested to make proposals for support se rv ices  work 

a t  Slidell. 

ence. 

Corp., a subsidiary of Ling-Temco-Vought, 

Jan. 31, 1971. 

Representatives of twenty-five f i rms  attended the confer - 

The computer services  contract  i s  held by Service Technology 

This contract  expires  

# ## 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

September 25 ,  1970 

IMMEDIATE RELEASE 

Phone: (205 )  453-0034,  453 -0035  
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-196 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Experiment 

module concepts were  discussed by representatives of the space 

agency and Convair Division of General  Dynamics this week (Sept. 

23)  a t  the NASA-Marshall Space Flight Center. 

Convair engineers presented the resu l t s  of a "Phase A" 

experiment module concepts study conducted for the Mar shall  

Center. 

the proposed space station, 

These modules a r e  being studied for possible use with 

Three French  representatives of the European Space Research  

Organization a l so  attended the meeting. 

Jacques Collet and Mrs.  Arlette Lemarchand. 

They were  Jean Legarde, 

The experiment module would be an  extension of the space 

station which could be outfitted on the ground and t ransported into 

space by a shuttle vehicle. 

space station o r  be allowed to orbi t  near  the space station a r e  being 

Modules which can be attached to the 
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studied. 

experiments will depend on the space station for  repair ,  maintenance 

and operation, 

F r e e  -flying modules for astronomical and other s imilar  

Max E. Nein, technical director of the program in MSFC's 

P r o g r a m  Development directorate ,  said the experiment module i s  

attractive to the European scientific community because a country 

desiring to participate could build a module complete with experiment 

package o r  could build an experiment package for integration into a 

U. S. module. By choosing either alternative,  the participant could 

manage a complete space p r o j e c t .  

"Phase A" studies of this type are concerned with establishing 

the feasibility of a project. 

###  
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Public Affairs Office September 28 ,  1970 
George C. h k r s h a l l  Space Flight Center 
National Aeronautics and Space Administration IMMEDIATE RELEASE 
Mar shall Space Flight Center,  Alabama 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-199 

.A 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The l a s t  captive 

firing of a Saturn V f i r s t  (S-IC) stage is  scheduled for 3 p.m. Sept, 

30 at the NASA-Mississippi Tes t  Facility. 
- 

--' 

The static t e s t  of the fifteenth Saturn V booster (S-IC-15) i s  the 

l a s t  in a se r i e s  of ground tes t s  which flight certify the stages for  

the nation's Apollo program. 

Boosters static tested at the Mississippi Tes t  Facility include 

those which have propelled four manned Apollo spacecraft  to the 

moon. One of these flights was the f i r s t  lunar landing mission made 

by Astronauts Neil Armstrong, Edwin E. Aldrin, Jr. and Michael 

Collins on July 16, 1969. 

The Boeing Co. manufactures the S-IC stages for the space 

agency at the Michoud Assembly Facil i ty in New Orleans, La. The 

first  of the Boeing-built boosters (S-IC-3) was captive f i red in 1966 

-more - 
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at the Marshall  Space Flight Center. 

13 flight stages and two ground t e s t  versions. 

The aerospace firm has  built 

Captive testing of the Saturn V f i r s t  stages began at MTF May 16, 

1967. 

f i red in MTF's  role  to tes t ,  checkout and flight certify stages and 

engines for manned lunar launches. 

Since that t ime,  a total  of 11 additional stages were  acceptance 

Saturn V second stages a r e  a l so  tested a t  MTF. The final t e s t  

in that s e r i e s  i s  scheduled for late next month. 

###  



Public Affairs Office October 6, 1970 
George C. Marshal l  Space Flight Center 
Na t iona l  Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-206 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Roadbuilders 

may be able to pave better highways through the use of an  instrument 

originally developed by engineers at the NASA-Mar shall Space Flight 

Center for the U. S. space program. 

The device is a gauge for measuring the thickness of concrete 

paving mater ia l  on highway roadbeds. 

gauges used a t  the Marshal l  Center during the last decade to measure  

paint thicknesses on the metal  surfaces  of launch vehicles, and to 

measure  the thickness of foam insulation in the Saturn V launch 

vehicle's second (S-11) stage. 

It is  a n  adaptation of s imi la r  

"The problem,"  said J im Wiggins of the MSFC Technology 

Utilization Office, "is to be able to know with reasonable reliability 

the depth of the concrete you a r e  pouring. Until now, the only ways 

of determining this a re  expensive and cumbersome. 

holds promise  of solving the problem. I t  

This device 
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Experimental development has been done by Mar shall  Center 

Robert  L. Brown, Quality and Reliability Laboratory, engineers 

and William McCampbell, Manufacturing Engineering Laboratory. 

Development continues on new uses  for  the instrument. 

The Pennsylvania Highway Department is  now experimenting 

with the device, attempting to accurately measure new highway 

pavement thicknesses. The instrument works like this: 

Aluminum foil s t r ips  a r e  placed on the base course of a 

roadway at regular intervals;  concrete pavement is then poured 

over the roadway. A specially calibrated gauge, called by its 

developers the Mark IV Eddy Current  Proximity Gauge, i s  

placed atop the wet concrete and over the embedded metal  t a rge t  

s t r ips .  

f rom the top surface,  thereby measuring the pavement 's  thickness. 

The gauge detects each s t r ip  and measures  i ts  distance 

The instrument under study by the Pennsylvania Highway 

Department consists of a portable, three-unit system: 

mounted in a cylindrical casing about two feet long and weighing 

about four pounds; a separate  battery container, attached to the 

gauge housing; and a calibrated reference target.  

The gauge, 

The instrument can measure thicknesses up to 12 inches, and 

to an accuracy of plus o r  minus one-quarter inch. 

Pennsylvania is  an  experimental  model, not a production model. 

The device in 

-more - 
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Whether it becomes a production model depends on how satisfactory 

the highway department finds the prototype. 

The Mark IV gauge already has distinct advantages over the 

other two devices studied by the Pennsylvania people: An ultrasonic 

unit that weighs 400 pounds and costs  severa l  thousand dol lars ,  and 

buried radioisotopes that cost  about $10 each. 

Mark IV gauge can a l so  be used a s  close a s  s i x  or  eight feet  

behind concrete -pouring equipment, thereby speeding highway 

inspection and allowing corrections in thicknesses to be made within 

minutes after concrete is  pouredo 

The metal  detecting gauge may have other possible applications 

in fields unrelated to space research .  

shrapnel o r  other foreign metallic objects could be detected inside 

the human body. 

exact location of such fragments. It would be a quicker and often 

l e s s  difficult method than x- rays ,  and could be used where x-rays 

a r e  unavailable o r  impossible to use. 

Metal fragments such a s  

This would help doctors in their  search  for the 

Still another potential application, made timely because of recent  

international concern over a i r l ine piracy, is  using portable gauges a s  

metal  detectors for passengdrs before they board aircraf t .  

ment could be calibrated to detect relatively large metal  objects (e. g., 

f i r e a r m s  or  grenades),  but would not be t r iggered by small metal  i tems 

The instru-  

-more-  
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such as  watches, r ings,  keys o r  cigarette lighters. 

Application of space age technology to the economy i s  the 

The office finds function of the Technology Utilization Office. 

innovations and discoveries and makes them known to public and 

private en terpr i ses  and assists with their  adaptation to beneficial, 

non-space useso  

# # #  



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

October 14, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-213 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A model of a solar 

experiment scheduled to fly on the National Aeronautics and Space 

Administration's Apollo Telescope Mount in 1972 worked well  in space 

on a recent  Aerobee rocket flight a t  White Sands, N. M. 

The solar experiment, designed by the Naval Research  Laboratory, 

successfully photographed the sun for 300 seconds during the flight. 

D r ,  Richard Tousey, principal investigator, Naval Research  

Laboratory,  said the t e s t  flight provided engineering data which ve r i -  

fied the sys tem design. He said the instruments recorded "excellent 

scientific data which has  been enthusiastically received by the scientific 

co mniunity. ' I  

The model ATM experiment was launched on Aug. 13 at White Sands. 

The 

/ 

It was ca r r i ed  115.3 miles into space by an Aerobee launch vehicle. 

Aerobee i s  a small  sounding rocket used pr imar i ly  for weather research .  

-more-  
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The N R L  experiment (S-082) has two instruments, One is  an ex- 

t r eme  ultraviolet spectroheliograph designed to photograph images of 

the total sun disk in the various wavelengths between 150 and 650 

angstroms. 

graph designed to photographically record  line spectrograms of the 

solar radiation between 970 and 3,940 angstroms f r o m  selected smal l  

a r e a s  on the solar  disk and a t  different levels a c r o s s  the l imb of the 

sun and into the corona. 

The second instrument i s  an extreme ultraviolet spectro-  

Experiment resul ts  were  recorded on film and the experiment 

package was recovered immediately af ter  the flight. 

Dr.  Tousey and his  staff a r e  evaluating the data gathered during 

He said this i s  the third t ime the experiment has  been the flight. 

flowno 

problems during the ea r l i e r  two flights. 

The experiment package experienced stability and pointing 

William Keathley, of the Marshall  Center ' s  ATM P r o g r a m  Office, 

was present  a t  the launch. 

The Apollo Telescope Mount will be one of the main elements of 

the Skylab cluster  scheduled for launch in 1972. The ATM will  c a r r y  

eight instruments used in five major experiments provided by pr inci-  

pa l  investigators. 

# #  



Public Affairs Office October 26 ,  1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453 -0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-218 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Two sight-switch 

controlled motorized wheelchairs provided by the NASA-Marshall 

Space Flight Center he re  wi l l  be evaluated soon by medical personnel 

in Texas and California institutions, 

One of the wheelchairs w i l l  be delivered to the Texas Institute of 

Rehabilitation and Research a t  the Texas Medical Center in Houston, 

Texas,  Wednesday (Oct. 28) for evaluation. 

A second wheelchair is scheduled to be delivered in November 

to Roncho Los Amigos Hospital in Downey, Calif. 

John Graham, MSFC Technology Utilization Office, will  deliver 

the chair  to the Texas institution and demonstrate it. 

Graham said the switch used to control a motorized wheelchair 

allows afflicted persons o r  accident victims a great  deal of move- 

ment without assistance.  
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The sight switch is  a head-worn device which provides a method 

of opening and closing an e lec t r ica l  c i rcui t  by eye movement. 

movements allow the one confined to the wheelchair to s ta r t ,  stop 

and turn the chair  without using his limbs. 

Eye 

The switch i s  a space a g e  development. Graham said the device 

was perfected by space engineers to give astronauts undergoing ex-  

t r eme  flight conditions a way of operating essent ia l  switches. 

Hayes International Gorp., Huntsville, built the two units. The 

firm has been extending the application of the sight switch as a control 

device for the handicapped. 

Control applications being studied include telephone dialing; bed 

positioning; television se t  operation; page turner ;  typewriter operation; 

self feeding devices;  and light, fan, door and window positioning. 

### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shal l  Space Flight Center , Alabama 

October 29, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453 -0034, 453 -0035 
(Curt is  Hunt - residence - (205) 852-1763) Release No. 70-225 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The National 

Aeronautics and Space Administration has issued a request  for quota- 

tions on a study entitled, "Shuttle Orbital  Applications and Requirements. !' 

The "shuttle" is to be a space transportation sys tem designed for 

r e u s e  up to 100 t imes in Earth orbi ta l  missions. 

As envisioned now, the vehicle would consis t  of a la rge  booster 

stage that would c a r r y  the orbi ter  to an  altitude of about 200,000 feet  

before separating and flying back to Earth. 

the payload, would proceed to orbit ,  complete the mission and re turn  to 

Earth. 

The smaller stage,  carrying 

Under direction of the NASA-Marshall Space Flight Center,  the 

contractor selected will  analyze the use of the space shuttle, and 

flight sys tems delivered by it to Earth orbit ,  for  accomplishing and 

supporting various prospective miss ions. 

The contractor will  do the prel iminary definition of a selected 
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smal l  manned support module and any other new hardware necessary  

to supplement the orbi ter  Is mission support capability. 

A manned support module -- like a small "house t r a i l e r  in space" -- 
would be ca r r i ed  to Ear th  orbi t  by a shuttle vehicle to serve  a s  tempo- 

r a r y  living quar te rs  for a crew of four. 

It would be smal l  enough to f i t  into the shuttle cargo bay, probably 

about 2 0  feet long and l e s s  than 15 feet in diameter. 

propulsion system. 

modules, satel l i tes ,  planetary probes and other objects. 

It would have no 

The support module could be joined with experiment 

Also, the contractor w i l l  define the operational and design interfaces 

between the ground s u p p r t  systems,  shuttle, manned support module, 

special  purpose flight hardware and prospective payloads o r  c lasses  of 

payloads. 

Another objective of the study is  to provide total mission descr ip-  

tions, including definition of the new flight hardware required,  systems 

interfaces ,  support requirements,  new hardware costs  and schedules, 

and pertinent integration and prelaunch schedules for selected shuttle - 

payload combinations. 

Due date for the quotations is  November 23,  1970. 

### 



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall Space Flight Center,  Alabama 

October 29, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-226 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  An electronic 

device designed to instantly measure  hea r t  rates of as t ronauts  may 

prove to be useful in monitoring hea r t  r a t e s  of cardiac patients as 

well. 

The device, a hea r t  r a t e  tachometer,  was recently invented by 

two electronics experts  at the NASA-Marshall Space Flight Center. 

A patent application for  the hea r t  r a t e  tachometer has been filed 

by inventors J ames  R. Cur r i e  and Ralph R. Kissel ,  both of the 

Marshal l  Center’s Astrionics Laboratory. 

Cur r i e  and Kisse l  developed the device a s  a means of monitoring 

astronauts’  hea r t  r a t e s  while they live in orbiting space stations for 

long durations. However, another approach to that problem has been 

taken by the space agency. 

-more - 
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Cur r i e  explains the unique feature  of the invention is that a n  

a lmost  instantaneous r a t e  is  available - -  after only two heart beats  

a r e  measured. Other techniques only average the pulse over a 

period of time to obtain a rate. 

Electrocardiogram information is taken f r o m  the person being 

monitored by any number of ways, the inventors say. 

having the person g rasp  two electrodes o r  by placing leads on the body. 

The device, which is controlled by electr ic  impulses f rom the body, 

generates a h e a r t  r a t e  output by measuring the period separating two 

hea r t  beats. 

These include 

The inventors say their  sys tem can measure  hea r t  r a t e s  between 

40 and 200 beats per  minute to an accuracy of less  than one hear t  beat, 

Hear t  ra te  information developed by the tachometer i s  bes t  dis-  

played on a t ime-base graph. 

o r  s t r ip  char t  recorder .  

devices may be used for par t icular  applications. 

Other display methods include a meter ,  

The inventors point out that  other readout 

Curr ie  developed the electronics for the sys tem and Kissel  

worked out a unique computer p rogram to optimize circui t  design. 

A working model of the hea r t  rate tachometer has  been built and 

tested in the laboratory by the inventors. 
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Public Affairs Office 
George C. Marshall Space Flight Center 
National Aeronautics and Space Administration 
Mar shall Space Flight Center , Alabama 

October 30, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-227 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Dr. George N. 

Constan, former  manager of the Michoud Assembly Facility, New 

Orleans,  La., recently returned to a position at the NASA-Marshall 

Space Flight Center. 

Dr. Constan is a special  ass i s tan t  to the director  of P r o g r a m  

Management . 
Dr. Eberhard Rees,  MSFC director ,  made the announcement 

that Dr. Constan has  rejoined the Marshall Center. 

Dr. Constan is responsible in his job fo r  developing and main- 

taining effective contact between the Marshal l  Center ' s  off-site 

facilities at Michoud Assembly Facility, Mississippi T e s t  Facility, 

Bay St. Louis, Miss., and the Michoud Computer Operation Office, 

Slidell, La. 
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He will a l so  coordinate major policy decisions affecting the 

Marshall  Center and the off-site facilities. 

Dr. Constan's office is located at the Slidell computer complex. 

In making the announcement, Dr. Rees said,  "This function 

becomes increasingly important due to the multi-faceted activit ies 

both on-going and planned for these s i tes ,  and the need to ensure  

maximum and efficient use  of government facilities . 
A native of Sparta, Greece,  Dr. Constan was graduated f r o m  

Clemson College in South Carolina in 1933 and s tar ted a government 

c a r e e r  in 1942 when he entered mili tary service.  He was an Army 

ordnance officer for  four yea r s  and in 1948 became chief of the 

Ammunition Division at Milan Arsenal,  Milan, Tenn. 

Later  he served at Joliet  Arsenal,  Ill., and at Redstone Arsenal. 

After joining NASA, Dr. Constan continued to se rve  at Redstone 

Arsenal  until 1961 when he was named director  of the Michoud Assembly 

Facility. 

1969 to join private industry. 

He left MSFC as director of the Michoud installation in August 
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Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Marshall  Space Flight Center,  Alabama 

October 30, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-228 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Dr.  E rns t  Stuhlinger, 

associate  director  for science at the NASA-Marshall Space Flight Center ,  

recently received the Roentgen P r i z e  in Germany for his work in the 

space sciences. 

The award was presented to Dr.  Stuhlinger at the annual meeting 

of the Konrad Roentgen Society in Remscheid, West Germany. 

keynote speaker at the meeting. 

He was 

In Germany to attend the 21st International Astronomical Congress 

at Konstanz, Dr. Stuhlinger a l so  spoke to scientific groups in Berlin, 

Essen ,  Munich, Stuttgart, and Remscheid. 

Dr. Stuhlinger received the Roentgen P r i z e  for his  contributions 

to the development of satell i tes and "their use for scientific exploration 

of space,  particularly the various kinds of radiation emanating f rom 

celest ia l  bodies . I '  
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The pr ize  a lso pays tr ibute to "the NASA team which...was ins t ru-  

mental  in creating this new tool of scientific research. .  . 
The pr ize  i s  named in honor of Wilhelm Konrad Roentgen, who 

discovered the x- rays  and received the f i r s t  Nobel P r i z e  in physics. 

The award is given by the Science Department of Justus Liebig Uni- 

ver  s ity , Gie s s en, We s t Germany. 

### 



Public Affairs Office November 5, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center ,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-229 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  An awards ceremony 

to observe the successful completion of more  than four yea r s  of Saturn 

V launch vehicle t e s t  firings will  be held a t  the NASA-Mississippi Tes t  

Facil i ty (MTF) Monday morning, Nov. 9. 

Among guests invited to the ceremony a r e  Mississippi Governor 

John B. Williams and U. S. Senator John Stennis. They a r e  expected 

to head a list of federal ,  state and local government officials who will 

pay tribute to the work of severa l  thousand workers  at the NASA t e s t  

si te during the Saturn V tes t  program. 

private contractors and severa l  government agencies. 

MTF workers  represent  NASA, 

Mayors and other government officials f r o m  MTF surrounding 

communities and counties in southern Mississippi and southeast 

Louisiana have a l so  been invited to the ceremony. 

NASA leaders  at the awards program a r e  expected to include 

Dr. George M. Low, acting adminis t ra tor ;  Dale D. iMyers, associate  

-more-  
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adminis t ra tor ,  Office of Manned Space Flight; Dr .  Eberhard R e e s ,  

director of the Marshall  Space Flight Center ,  Huntsville, Ala., 

parent organization of MTF; Lee B. James, Marshall  Center director  

of P r o g r a m  Management, responsible for the Saturn V program; and 

Jackson M. Balch, manager of the Mississippi Tes t  Facility. 

Astronaut F r e d  W. Haise, Jr . ,  lunar module pilot in the Apollo 

13 crew,  will  be at the ceremony to present  a U. S. flag to all MTF 

employees. 

astronauts,  flew around the moon during the Apollo 10 mission in 

May 1969. 

The f lag ,  representing the thanks of NASA's Apollo 

Special plaques will be given to representatives of NASA's 

p r ime  contractors at MTF for their  contributions to the successful 

completion of the Saturn static firing program. 

plaques will be Ed. T. Fos t e r ,  MTF base manager for the Boeing 

Go. ; Gerald L. Wilson, director of MTF Space Division operations 

f o r  North American Rockwell Corp. ; Ernes t  W. Brumitt, field 

manager for  North American's Rocketdyne Division; and Arthur G. 

Woodside, MTF manager for General Electr ic  Co. 

Receiving the 

The Boeing Co. conducted the t e s t  firings of 13 f i r s t  (S-IC) 

stages of the Saturn V; North American Rockwell Corp., through 

two company divisions, tested 15 second (S-11) stages of the Saturn 

moon rocket;  and General Electr ic  Co. has  managed operational 

and technical services  a t  MTF since the si te was established in 1963. 
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Other contractors and groups of government workers  w i l l  receive 

special  plaques and awards at the ceremony. 

and organizations that have contributed to MTF's  t e s t  p rogram i s  on 

permanent display in the s i te ' s  main building. 

An honor ro l l  of companies 

# # #  



Public Affairs Office 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shal l  Space F l igh t  Center,  Alabama 

November 9, 1970 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Joe Jones - residence - (205) 852-8847) Release No. 70-233 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Two national technical 

societies - -  the American Institute of Aeronautics and Astronautics and the 

American Astronomical Society - -  will  hold related conferences on solar  

physics in Huntsville next week. 

in both meetings and both groups will tour the Marshal l  Center. 

MSFC officials a r e  prominently involved 

This i s  the f i r s t  t ime the two societies have held joint meetings on this 

Several  hundred solar physicists and scientists and engineers subject, 

working on applied solar  problems will  attend. About 80 scientific papers  

w i l l  be presented. 

The AIAA will meet Nov. 16-18 at the Carr iage  Inn and the AAS will  

meet  Nov. 17-19 at the Sheraton Inn. Pe r sons  regis tered for either con- 

ference may attend sessions of both, and a joint p rogram has  been planned 

fo r  the morning of Novs 18 at the Carr iage  Inn. 

chaired by Dr .  E rns t  Stuhlinger, MSFC ass i s tan t  director  for science. 

That session will be 

Dr.  Leonard L. DeVries of Marshall 's  Aero-Astrodynamics Lab i s  

general  chairman of the AIAA conference wi th  Gerhard B. Hel ler ,  di rector  

of the Space Sciences Lab, as program chairman. 

will  be headed by D r ,  John W.  F i r o r ,  J r . ,  director  of the National 

The AAS meeting 

Center for Atmospheric Research,  Boulder, Colo. 



Public Affairs Office November 17, 1970 
George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-235 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Two Skylab P r o g r a m  

reviews a r e  underway today at the NASA-Marshall Space Flight Center. 

An extravehicular activity cr i t ical  design review i s  being held at 

the Skylab mockup a r e a  and the Neutral  Buoyancy Simulator. 

Charles  W. Mathews, deputy associate adminis t ra tor ,  Office of 

Manned Space Fl ight ,  NASA Headquarters,  is  chairman of a Skylab 

Subsystems Review Team meeting he re  today. 

The EVA review, which s tar ted Monday, includes astronaut p e r -  

formances under normal  Earth gravity in the Saturn Workshop mockup 

and simulated weightlessness in the Neutral  Buoyancy Simulator, 

Ten astronauts f rom the Manned Spacecraft Center,  headed by 

Russel l  Schweickart, took pa r t  in the review activities on Monday. 

The week-long review ends Friday. 

The Skylab Subsystems Review Team meeting opened today with 

an  inspection of the Skylab mockup area .  Chairman Mathews and the 

-more-  
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team members  a l so  toured simulation facil i t ies in  Astrionics and 

Manufacturing Engineering laboratories and viewed Apollo Telescope 

Mount hardware being assembled in the Manufacturing Engineering 

Laboratory. The review t eam ends its activit ies he re  on Thursday. 

MSFC is responsible for  developing most  of the elements of 

Skylab is to be launched in la te  the Skylab cluster  of spacecraft. 

1972. 

s tays  of up to two months., 

It will  accommodate three men in ear th  orb i t  for successive 

# ## 
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IMMEDIATE RELEASE 

Phone: (205)  453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. ' 7 0 - 2 3 7  

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The flight model 

of a Skylab multiple docking adapter will  be flown Wednesday (Nov, 18) 

f rom the NASA-Marshall Space Flight Center he re  to the Martin 

Marietta Corporation Space Center in Denver, Colo, 

The multiple docking adapter (MDA) i s  being flown to Denver 

aboard the Super Guppy aircraf t .  

The flight MDA structure  was manufactured at the Marshall  

Center Is Manufacturing Engineering Laboratory. 

At Martin-Denver, the MDA will be outfitted with controls and 

display panels for  solar astronomy and Ear th  resources  experiments,  

storage vaults fo r  experiment film and the thrust  attitude control 

system. 

When completely equipped the MDA will  be taken to McDonnell 

Douglas Astronautics Co. facilities in St. Louis, Mo,, for mating 

with the flight version of the Skylab airlock. After this mating, the 

-more - 
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unit will  be put through a simulated mission in an altitude chamber. 

Astronauts will  participate in this simulated space test. 

The MDA structure  is  slightly more  than 17 feet  long and i s  10 

feet  in diameter. 

spacecraf t  and viewing por t s  for ear th  resources  experiments. 

It contains docking ports  for docking the Apollo 

Martin Marietta is integrating contractor for payload and 

experiments on Skylab a s  well  a s  being responsible for outfitting 

the MDA and designing and building seve ra l  experiments. 

This MDA is one of the major elements of the Skylab cluster  

scheduled for launch in 1972 by a Saturn V launch vehicle. The 

The NASA-Mar shall  Space Flight Center directs  Skylab development. 

# # #  
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J 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  McDonnell Douglas 

Astronautics Go., Eas te rn  Division, has  been asked to design a s t ruc-  

t u ra l  t es t  p rog ram for  the proposed space shuttle it is studying for the 

NASA-Mar shall  Space Flight Center 

The company is one of two aerospace firms making detailed studies 

of national space shuttle transportation systems.  The new work, valued 

at $2 million, is a modification to  the basic  contract  between McDonnell 

Douglas and NASA. 
, 

I McDonnell Douglas will  submit its recommendations for  a p rogram 

to test all s t ruc tura l  components of the proposed space shuttle's booster 

and orbi ter  craf t ,  including verification of design and advanced state -of- 

'k>e-art testing of mater ia ls ,  wing leading edges and propellant tanks. 

The design of the t e s t  p rog ram will be done concurrently with the 

remainder  of the space shuttle study, and is scheduled to be completed 0 
by Deco 15, 1971. The work will be done at McDonnell Douglas plants 

-more-  



-2 - 

in St. Louis and Huntington Beach, Calif., and at a subcontractor 

plant in Denvero 

The Manned Spacecraft Center,  which has  a companion space 

shuttle study under way, i s  negotiating a s imilar  amendment with 

i ts  contractor,  North American Rockwell Corp. 

###  
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(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-246 

MARSHALL SPACE FLIGHT CENTER, Ala. -- A Saturn Workshop 

will  be shipped f r o m  the McDonnell Douglas Astronautics Co. facility 

at Huntington Beach, Calif., Dec. 4 to the NASA-Manned Spacecraft  

Center in Houston, Texas,  for extensive ground tes t s ,  

This workshop is a ground t e s t  vers ion of one which will  be used 

in the Skylab program to accommodate teams of th ree  astronauts  for  

s tays  up to 56 days in ear th  orbit. 

the Skylab cluster  with a Saturn V vehicle in 1972. 

The space agency plans to launch 

Called a "dynamic t e s t  a r t ic le ,  " the workshop model will  undergo 

a se r i e s  of t es t s  at MSC to verify i ts  bending and vibration character is t ics .  

McDonne11 Douglas technicians loaded the workshop aboard the Point 

Barrow for shipment to the Michoud Assembly Facil i ty in New Orleans, 

La. The Point Barrow i s  scheduled to  a r r i v e  in New Orleans on Dec. 17. 

The workshop will  be loaded aboard a NASA barge at Michoud for 

shipment on Dec. 30 to Houston, 

por t  on Jan, 5. 

It is scheduled to a r r i v e  at the Houston 
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The workshop model is  a Saturn S-IVB stage converted by 

McDonnell Douglas, manufacturer of the flight workshop, for  i t s  

ground t e s t  role. The s t ruc ture  was former ly  the third (S-IVB) 

stage on the Saturn V facility vehicle used to checkout assembly 

and ground test equipment at the NASA-Kennedy Space Center. 

McDonne11 Douglas has  changed the sta.ge to a workshop configu- 

ration by installing crew quar te rs  floors and other partitions. 

o r  simulated equipment has been used to give the model the same mass  

and dynamic charac te r i s t ics  a s  a flight version. 

Actual 

At MSC, the highly instrumented vehicle will  first be placed in 

an  acoustic chamber and subjected to sound waves which simulate 

the Saturn V launch acoustic environment. After a s e r i e s  of tes t s  

at different sound intensities, it will  be moved to another chamber 

and connected to electromagnetic "shakers" which will  simulate 

elements of the launch environment such as  vibration. 

The t e s t  p rog ram at MSC i s  to last f r o m  about the end of January 

to  the middle of May, 1971. 

Following those t e s t s ,  the vehicle will be moved to  the Marshal l  

Space Flight Center where static load testing will  be done in MSFC's 

Astronautics Laboratory. Loads placed on the vehicle will  simulate 

the forces  which the main s t ruc tura l  elements of the workshop will  

encounter pr ior  to launch and during launch and orbi ta l  flight. 

The Mar shall  Center directs  the workshop development program. 

# # #  
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December 1, 1970 

IMMEDIATE RELEASE 

Release No. 70-248 

MARSHALL SPACE FLIGHT CENTER, Ala. -- Principal  in 

candidate experiments for the High Energy Astronomy Observ 

meeting with National Aeronautics and Space Administration of ials and s t  t u 
contractors  today and tomorrow, Dec. 1-2, at the NASA-Marshall Space Flight 

Center.  

Approximately 36 people a r e  attending the s e r i e s  of meetings, including 

the scientific investigators and representat ives  of the Grumman Aerospace 

Corp. and TRW Systems Group, study contractors.  NASA representat ives  a r e  

f r o m  Washington, the Goddard Space Flight Center,  Greenbelt, Md., and the 

Mar shall  Center 

An HEAO steering group, composed of about 10 members  f r o m  the l a rge r  

group, will  hold a meeting Wednesday afternoon. The s teer ing group is 

chaired by Dr. Frank  McDonald, NASA scientist  f r o m  the Goddard Space 

Flight Center . 
HEAO is being studied as a possible scientific c a r r i e r  for astronomy 

experiments that would study cer ta in  facets of the universe f r o m  Earth 

orbit. Its probable launch date will  be in 1974. 

The cu r ren t  meetings a r e  p a r t  of the prel iminary design and definition 

study phase of the program. Marshal l  Center manager of the HEAO Task 

T e a m  is R.  D. Stewart. 
###  
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J 

MARSHALL SPACE FLIGHT CENTER, Ala. -- The NASA-Marshall 

Space Flight Center has  invited in- ' i  p~ on the p r e -  

l iminary design of a 
_- 

could be used with t 

studied . 
Proposals  for the 12-month design studies a r e  due Jan. 8, 1971. 

Three conceptual (Phase  A) studies of the RAM were  recently 

completed for NASA. This initial work was done by McDonnell 

Douglas /Mar tin Marietta ; North American R ockwell / General 

Electr ic ;  and General Dynamics /Gonvair. 

The firm selected for  this new contract  will c a r r y  the work 

through prel iminary design. 

The space agency is current ly  studying the use of a space 

shuttle for low cost transportation to orbi t  and the space station a s  

a semi-permanent facility which would have general  and special  

purpose laboratories.  

-more-  
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The RAM concept offers an economical way to extend the capa- 

bility of both the shuttle and space station. These modules w i l l  

provide versat i le  and economical laboratory facilities for doing 

Earth orbi ta l  r e sea rch  and applications work. 

RAMS, while using many common features ,  can be specifically 

adapted for investigations in many fields, including astronomy, 

space physics, bioscience, biomedicine, Ear th  surveys,  mater ia ls  

sciences and processing, communications and navigation and 

advanced technology. 

Scientific specialists onboard a shuttle o r  space station could 

be used for observation; interpretation; adjustment, service o r  

repa i r  of equipment; and changing the procedures  and apparatus. 

The flexible RAM concepts will  encourage a broad use r  com- 

munity, involving government agencies,  university and industry and 

commerc ia l  interests .  Foreign participation i s  being encouraged in 

all phases of the RAM program. These concepts will  allow use r s ,  

such as a foreign country o r  group of countries,  to conceive, outfit, 

and man their  own specialized laboratory. Officials of European 

space organizations have expressed interest  in the concept and are 

following the U. S. activity very closely. 

F o r  the purposes of this prel iminary design study, the first 

module launch would be planned for 1978 and be a p a r t  of a modular 

space station which would have an  orbi ta l  lifetime of 10 y e a r s  o r  

-more - 
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more o r  alternatively operate in a shuttle sor t ie  mode. 

mum s ize  of a module would depend upon the shuttle 's  cargo capa- 

city. This could be 14 feet  in diameter and up to 58 feet long, wi th  

a weight of 20,000 pounds. 

The maxi- 

Two modes of operating R A M  units a r e  being considered by the 

space agency. 

shuttle o r  space station o r  a s  f ree  -flying units. 

modules could be returned to the Ea r th  by the shuttle o r  to the 

space station for servicing and maintenance. Such f r ee  -flying 

modules may be required for experiments which a r e  extremely 

sensit ive to vibrations , contamination o r  unique pointing accuracy. 

Plans a r e  to operate RAMS ei ther  attached to the 

F r e e  -flying 

# # #  
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IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-251 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The NASA-Marshall 

Space Flight Center has  modified an  existing contract  with the Boeing 

Co. for  work on Saturn V launch vehicle's first stages. 

The contract  modification totals $21,029,756. 

This change extends the contract  performance period through 

March 31, 1973. 

by a redirection of the Apollo p rogram calling for longer periods be-  

tween missions. 

Space agency officials said the extension was caused 

The Boeing Co. builds the Saturn V first (S-IC) stages at the 

Michoud Assembly Facil i ty in New Orleans,  La. Work under this 

contract  modification will  be performed at the Michoud plant. 

### 
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George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Charles  Kurtz - Fayetteville - (615) 433-4958) Release No. 70-252 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The space agencyls 

candidate manned Ear th  orbi ta l  experiment p rogram for the next decade 

i s  being discussed Wednesday and Thursday (Dec. 2 - 3 )  a t  the NASA- 

Marshall  Space Flight Center. 

More than 150 scientists and engineers representing government 

and industry a r e  attending the meeting. Purpose  of the conference is 

to discuss changes to a planning document detailing proposed manned 

space flight experiments,  

General  Dynamics' Convair Division has  a contract  for updating 

the document entitled "Reference Ear th  Orbital  Research  and Applica- 

tions Investigations" o r  more  frequently called the "Blue Book. ' I  

General  Dynamics personnel a r e  presenting the resu l t s  of their  

studies . 
NASA uses  the Blue Book a s  the p r imary  source of experiment 

p rogram data which wil l  be used in the continuing space station 

-more - 
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studies,  space shuttle studies, r e s e a r c h  and applications module 

studies and other manned space flight planning activities. 

Experiment fields covered in the planning document include 

astronomy, life sciences,  space physics,  Ear th  observations, 

communications /navigation, technology and mater ia ls  science and 

manufacturing . 
Scientists and engineers f rom NASA Headquarters in Washington, 

D. C.,  Manned Spacecraft  Center,  and other NASA centers  a r e  

participating in the discussions. 

the European Space Research  Organization a r e  a l so  attending. 

Three French  representat ives  of 

The Marshall  Center directs  the work being done by General 

Dynamics on updating the Blue Book. W. T. Carey,  P r o g r a m  

Development, heads the MSFC work. 

engineers and scient is ts  a r e  serving a s  members  of teams reviewing 

major  experiment fields. 

Other Marshal l  Center 

### 
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IMMEDIATE RELEASE 

Phone: (205) 453-0034, 453-0035 
(Maurice P a r k e r  - residence - (205) 859-0121 Release No. 70-256 

MARSHALL SPACE FLIGHT CENTER, Alae - -  In the high dese r t  

a blindfolded jeep gropes its way a c r o s s  rock-  near  Flagstaff, Ariz,  

strewn, scrubby countryside, Its windows a r e  masked, its inter ior  is 

dark,  no dr iver  is visible to guide i t s  cautious forward movement, 

Perched  atop the jeep's front roof edge, however, is the long 

snout of a television camera ,  moving slowly f r o m  side to side as if 

sniffing out the shape of the ground directly before it. 

Trail ing the jeep by a hundred feet  o r  so i s  a second uncommon 

vehicle, an outsized station wagon. 

all windows behind his cabin a r e  shuttered. 

Its dr iver  can see clear ly ,  but 

This small, strange caravan is not f r o m  another world, but it is 

helping t e s t  the operation of an other -worldly machine, NASA's lunar 

roving vehicle. With these and other vehicles, engineers from the 

Marshal l  Space Flight Center a r e  learning how accurately they can 

remotely operate a moon vehicle with the simplest  and leas t  amount 

of navigation equipment, 

-more  - 
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The journey to Flagstaff 's  look-alike moonscape began in September 

1969 when engineers in the Marshall  Center ' s  Astrionics Laboratory 

were  asked to study the lunar roving vehicle's navigation system. 

The f i r s t  system envisioned for the LRV was a wonder of sophisti- 

cation -- it was a l so  complicated, fragile and expensive. 

Lab engineers were  asked to recommend changes or improvements. 

The Astrionics 

They did better than that; they developed a simple,  rugged and 

cheap sys tem based on the principle of dead reckoning navigation. 

Then they tested their  sys tem to prove that it would work, That 's  

what the Flagstaff dese r t  run i s  a l l  about. 

Dead reckoning navigation i s  a relatively simple idea, used by 

sai lors  and f l ie rs  for many yea r s ,  but it had never been ser iously 

considered for simple land navigation until the Marshall  Center 

people decided to t r y  it for planetary travel.  The principle requi res  

start ing from a known point, continuously determining direction and 

distance traveled, and periodically calculating positions f rom this 

data. 

The Marshall  Center -developed sys tem uses  a directional gyro- 

scope to give a constant reference direction, an odometer that  de te r -  

mines distance traveled with pulses that originate f rom magnets 

mounted on the wheels, and a signal processor  unit that uses  direction 

and distance to compute measured distances traveled north and east .  

The addition of a sun shadow compass insures  cor rec tness  of the 

-more -  
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in i t ia l  heading, and can periodically check for  slight drift  of the gyro. 

On the moon the known start ing point will be the lunar module's 

landing site. 

information will be fed into the processor .  

mapped c r a t e r s ,  hil ls ,  r i l l s  and other features)  will  a l so  verify 

co r rec t  navigation. 

The roving vehicle's direction, distance and other 

Lunar landmarks (e. g., 

The Marshal l  Center 's  development and testing is being done by 

engineers in the Astrionics Lab's Guidance and Controls Division. 

P e t e r  Broussard,  chief of the Sensors Branch, heads the project. 

Working with h im a r e  John L. Burch, William C, Mastin and Bobby F. 

Walls. 

f r o m  the U.S. Geodetic Service at Flagstaff. 

They get help f r o m  many others  at the Marshall  Center and 

The very first tes t s  of the proposed navigation sys tem were  held 

in the fields surrounding the Marshal l  Center. 

e r r o r  were  slight gyro drift ,  misalignment and wheel slippage (causing 

odometer calibration e r r o r s ) ,  

the sun compass was added to the navigation equipment to co r rec t  most  

e r r o r s o  

The main sources  of 

These were  relatively minor e r r o r s ,  and 

Two se r i e s  of navigation sys tem tes t s  have been run near  Flagstaff. 

The first s e r i e s ,  held last March and April, used a commercial  all- 

t e r r a in  vehicle to t e s t  the MSFC system. The six-wheel, two-cycle- 

engine vehicle is s imilar  in s ize  to the proposed manned lunar roving 

vehicle. 

on the rugged dese r t  plateau. 

Its good slope climbing ability made it ideal for  maneuvering 

-more-  
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The Marshall  Center system, assembled f rom components that 

were  cheaply and quickly available, was successful in the spring tes t s ,  

The directional gyro proved i ts  accuracy; in seve ra l  sor t ies ,  including 

some of up to 20 miles ,  the a l l - te r ra in  vehicle returned to within l e s s  

than 100 yards  of i ts  start ing point. 

That i s  admittedly l e s s  than pinpoint precision, but since the lunar 

module will  be the start ing point on the moon, as t ronauts  won't have 

trouble spotting the LM once they get within a hundred yards  of it. 

The second se r i e s  of Flagstaff t es t s ,  held las t  summer ,  used the 

two-vehicle caravan to l ea rn  how a lunar vehicle could be operated 

remotely f rom Earth. 

The jeep represents  an LRV left on the moon by astronauts.  

d r iver  is enclosed so he will drive as much a s  possible by following 

directions f rom an Ear th  control station, which i s  simulated by two 

men sealed in the back of the station wagon. Inside his  cocoon, the 

jeep dr iver  is surrounded by a smal l  map table, T V  controls,  readouts 

f rom the navigation system (mounted on the jeep's r e a r ) ,  and facing 

the s teer ing wheel and a TV monitor mounted on the dashboard. 

a very  busy man. 

The 

He is 

The controllers in the back of the station wagon work at a special  

table and have a TV monitor, dead reckoning sys tem readouts,  and 

other control aids. Voice communication between the two vehicles 

is by walkie-talkie to compare observations and coordinate information. 

-more -  
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The T V  camera  is perched atop a stand on the jeep's hood, 

generally at roof level. 

vehicle and t ransmi ts  what it views to the two monitors. 

t ro l l e r s  re lay  maneuvering commands to the jeep dr iver .  

It scans the ground before and around the 

The con- 

The 

camera  didn't have to be moved very  often during the tes t s ,  and its 

field of view was adequate for  picking out landmarks.  

had no special  difficulty getting accustomed to looking at t e r r a in  

through the distortion of monoptic , black-and-white TV. 

zoom lens proved valuable in identifying landmarks and examining fa r  - 

The observers  

The camera ' s  

off objects. 

Many sor t ies  were  made during the tes t s ,  ranging up to more  than 

Photographs and topographic maps (comparable in quality to 15 miles. 

Lunar Orbiter spacecraf t  photos) were  used to follow the ground courses .  

Geological targets  such as depressions,  hil ls  and rock formations were  

sought and used a s  landmarks during t r ave r ses ,  The TV camera  a l so  

helped update the navigation system. 

The Flagstaff deser t  runs proved that by using a directional gyro- 

scope, odometer calibration, and sun compass alignment and updating, 

t r ave r ses  of a lmost  19 miles  ( 3 0  kilometers)  can be made with l e s s  

than two percent overal l  e r r o r .  

can be successfully done with the use of a monoptic TV camera  plus 

Lunar Orbiter -quality maps and photographs. 

Remote control navigation f r o m  Ear th  

-more-  
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A third s e r i e s  of tes t s  a t  Flagstaff recently evaluated flight 

hardware components for the lunar roving vehicle. 

latest t e s t  runs,  the Astrionics Lab engineers a l so  added more data 

to support the already proven reliabil i ty of their  navigation system. 

During these 

### 
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MARSHALL SPACE FLIGHT CENTER, Ala. -- A lunar roving vehicle 

(LRV) tes t  vehicle, called a qualification tes t  unit, is scheduled for corn- 

pletion by the Boeing Co. this week a t  i ts  Kent, Wash. , manufacturing 

plant. 

-~ - - .  

Boeing is producing the vehicle for the National Aeronautics and 

Space Administration under the direction of the Mar shall Space Flight 

Center. 

Built like a production model of flight LRVs ,  the tes t  unit is of 

the same configuration a s  a flight vehicle, although it will never fly. 

It will be used on Earth to tes t  various LRV systems and equipment. 

Immediate tes ts  of the qualification vehicle will begin a t  Boeing's 

Kent plant and move to the Manned Spacecraft Center, Houston, for 

additional tes ts  in February. 

The planned tes t  se r ies  a t  Kent will begin with post-manufacturing 

checkout and electro-magnetic interference tests.  

followed by space support equipment integration and vibration tes t s , .  

These will be 

ground support equipment integration tes t s ,  unit vibration, and thermal 

vacuum tests  . 
The Houston tes ts  w i l l  concern electro-magnetic compatibility 

of the LRV with other Apollo communications and scientific hardware. 

During the missions of Apollo 15 through 17, which will include 

LRV activities, the qualification vehicle w i l l  be used a s  a trouble- 

shooting tool on any flight problems that may a r i s e  while a flight 

model is operating on the moon. 
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Phone: (205) 453-0034, 453-0035 
(Joe Jones - residence - (205) 852-8847) Release No. 70-260 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  The three  companies 

conducting nuclear shuttle studies for the NASA-Mar shall  Space Flight 

Center will give p rogres s  repor t s  to MSFC authorit ies in a se r i e s  of 

meetings tomorrow and Thursday (Dec. 16-17) here .  

The firms carrying out this work a r e  Lockheed Missiles and Space 

Go., North American Rockwell Corp. and McDonnell Douglas Astro-  

nautics Co. 

Ronald H a r r i s  of P r o g r a m  Development said the three briefings 

"will concentrate pr imar i ly  on the work accomplished in the a r e a s  of 

operations requirements  and systems definition. I '  

In addition, severa l  companies conducting technology studies 

related to the reusable  nuclear stage will p resent  summary  repor t s  

Thursday afternoon. 

Whittaker Corp., Hughes Aircraft  Co., Aerojet Nuclear Systems Co. 

and North American Rockwell. 

done under the direction of the MSFC Astronautics Lab. 

They include General Dynamics / F o r t  Worth, 

These technology studies a r e  being 

The nuclear vehicle being studied is proposed for use  in space,  

to provide propulsion between low and high ea r th  orbi ts ,  between the 

Ea r th  and the moon, and into deep space. 
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George C. Marshall  Space Flight Center 
National Aeronautics and Space Administration 
Mar shall  Space Flight Center,  Alabama 

IMMEDIATE RELEASE 

Phone: (205) 4 5 3 - 0 0 3 4 ,  4 5 3 - 0 0 3 5  
(Maurice P a r k e r  - residence - (205) 859-0121) Release No. 70-262 

MARSHALL SPACE FLIGHT CENTER, Ala, - -  A meeting to review 

two paral le l  studies of a proposed chemical inter -orbital space shuttle 

was held a t  the NASA-Marshall Space Flight Center yesterday. 

Two aerospace firms, North American Rockwell Corp. and 

McDonnell Douglas Astronautics Co,,  a r e  making detailed analyses of 

what modifications would be required to adapt either the second (S-11) 

stage o r  the third (S-IVB) stage of the Saturn V launch vehicle into an 

inter-orbital  shuttle for operation to and f rom Ear th  orbi t  and lunar 

orbit. 

Marshall  Center managers assume that further lunar exploration, 

i f  approved and funded, will require  a shuttle much l a rge r  than the 

Apollo spacecraft  in order  to t ranspor t  l a rger  payloads and crews 

between Ear th  orbi t  and the moon. 

P r i m e  objectives of the two analyses a r e  to make prel iminary 

designs of how the stages must  be modified, determine orbi ta l  

-more - 
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launch operations and procedures ,  and gather information on prel iminary 

costs ,  logistics and facilities. 

Whichever stage is chosen would be c a r r i e d  into Ear th  orb i t  attached 

to a newly developed space shuttle booster. 

S-I1 stage,  and McDonne11 Douglas builds the S-IVB stage. 

North American builds the 

About 45 people, most  of them f rom the Marshall  Center,  attended 

the all-day meeting, called a "mid-term review" because the two seven- 

month studies are now half completed. 

a r e  due to end Apr. 1, 1971. 

Both efforts began Sept. 1 and 

The contractors '  investigations a r e  being reviewed before pre l imi-  

nE.ry designs a r e  prepared  of the prefer red  concepts of each stage. 

Meeting discussions included resu l t s  of the analyses to date, 

definition of systems requirements ,  necessary  sys tems and subsystems 

trade-offs,  and selection of prel iminary configurations. 

Coordinator for the meeting was Sidney Saucier,  Advanced Systems 

Analysis Office in P r o g r a m  Development. 

# # #  
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December 18, 1970 

IMMEDIATE RELEASE 

Release No. 70-266 

MARSHALL SPACE FLIGHT CENTER, Ala. - -  Two Saturn V flight stages 

(S-11-15 and S-IVB-512) a r e  enroute today to  the NASA-Kennedy Space Center,  

Fla. , and a Saturn Workshop t e s t  model will soon complete its journey to the 

NASA-Manned Spacecraft Center,  Houston. 

The vehicles a re  being shipped by the NASA-Marshall Space Flight Center.  

The ship Point Barrow reached MSFC's Michoud Assembly Facil i ty,  New 

Orleans,  f rom California yesterday, carrying the Saturn Workshop and the 

S-IVB-512. The workshop was unloaded for later shipment to  MSC, while 

the S-11-15, which had been brought f rom the MSFC Mississippi Tes t  Facility 

the previous day, was loaded aboard the Point Barrow for  the remainder of 

the t r i p  to KSC. 

The ship will reach KSC Dec. 20 where the two stages will be s tored 

until needed for  flight missions.  

The workshop vehicle destined for  MSC, known as the "dynamic t e s t  

a r t ic le ,  ' I  will leave Michoud Dec. 31 aboard the MSFC barge Orion. It will 

be unloaded at a NASA dock at Clear  Lake, near MSC, the first such hardware 

to move to the Houston center  in this manner.  It is to a r r ive  Jan. 5. 

The workshop model will undergo a s e r i e s  of tests at MSC to verify 

its bending and vibration character is t ics .  

-more-  
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Another Saturn V stage, the S-11-13, will be taken from a test stand 

The stage will be prepared  during today at the Mississippi T e s t  Facility. 

the next two weeks fo r  shipment to the Kennedy Space Center.  

scheduled to be loaded aboard the barge Posiedon Dec. 30 a t  MTF.  

barge will leave Michoud on Dec. 31 fo r  the t r i p  to the Kennedy center.  

It is 

The 

###  
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(Charles  Kurtz - E'ayetteville - (615) 433-4958) 

December 22, 1970 

IMMEDIATE RELEASE 

Release No. 70-267 

MZRSHALL SPACE FLIGHT CENTER, Ala. -- Highlights of 1970 at 

the NASA-Marshall Space Flight Center include: 

:: Launch of an Apollo/Saturn V vehicle. 

'k Renaming the space agency's embryonic sl'ace station project Skylab. 

Continuing work on the space shuttle and space station. 

:: Doing ear ly  planning on the unmanned a s t r  >nomy satell i te (HEAO). 

+ D r .  Eberhard  Rees being named MSFC director .  

Tliese and other highlights combined to make the f i r s t  yea r  of the 

decadc an eventful one a t  the space agency's la rges t  field center .  

The Saturn V (AS-508) vehicle launched the   pol lo 13 mission April  11 

f r o m  the NASA-Kennedy Space Center,  Fla.  

The Apollo 13 flight went well until an explosion rocked the ship 

shortly before the spacecraft  reached the Moon, causing the space 

agency to cancel the lunar landing attempt. 

J a m e s  A. Lovell, J r . ,  John L. Swigert, J r . ,  a n d F r e d  W. Haise,  J r . ,  

safely returned to Ea r th  using their  Lunar Module as a "lifeboat. 

However, Astronauts 

-more-  
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Astronauts Alan B. Shepard, J r . ,  Stuar t  A. Roosa and Edgar  D. 

Mitchell a r e  scheduled to man the Apollo 14 mission. 

scheduled for launch on Jan. 31, 1971. Apollo 15 is now se t  for July 25. 

Apollo 14 is 

The Apollo Applications P r o g r a m  received its new name -- Skylab -- 
in March. 

Workshop, Multiple Docking Adapter, Airlock Module and Apollo Telescope 

Mount o r  solar  observatory,  into Ea r th  orbit  in  late 1972 with a two-stage 

Saturn V vehicle. The cluster  is an embryonic space station that is being 

planned for  use by three three-man crews  for missions lasting up to 56 

NASA plans to launch a Skylab cluster ,  made up of the Saturn 

days. 

A s e r i e s  of Saturn Workshop design reviews conducted at the Marshal l  

Center  and at contractor plants during the year  have resulted in a firm 

design for  the spacecraft. 

Douglas facilities a t  Huntington Beach, Calif. 

Workshop fabrication continues at McDonnell 

Apollo Telescope Mount t e s t  and flight hardware fabrication s ta r ted  

a t  the Marshall  Center  during the year .  

was completed and shipped to Houston for  a s e r i e s  of thermal  vacuum 

tes t s  there.  Other units under fabrication here  include one pr ime space- 

c raf t  and a backup and ground tes t  models. 

An ATM thermal  sys tems unit 

NASA selected the McDonnell Douglas Astronautics Go. and North 

American Rockwell Corp. in  May for paral le l  11-month definition and 

prel iminary design studies of a reusable space shuttle vehicle for possi-  

ble future space flight missions.  

-more-  
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The Marshal l  Center ' s  Space Shuttle Task  Team manages the 

McDonnell Douglas shuttle work. The two-stage space shuttle would 

t ranspor t  crew, passengers  and cargo f rom E a r t h  to  near  space and 

back. 

Space station studies s ta r ted  here  in 1969 were  continued by the 

Marshal l  Center  during the past  year.  

MSFC a 33-foot diameter  space station which could house a 12-man 

crew. Such a station would operate for as long as  10 years ,  subject 

to resupply of expendables and rotation of c rews  with a logistics 

vehicle such as the shuttle. 

McDorinell Douglas study a space station which would be assembled 

in orbi t  f rom 14-ft. d iameter  modules sent f rom Ear th  in the space 

shuttlc . 

McDonne11 Douglas studied for  

This contract  is being al tered to have 

A High Energy Astronomy Observatory (HEAO) project made pro-  

g r e s s  during the year  at the Marshal l  Center. 

HEAO is a proposed unmanned satell i te which would study very 

energetic radiation from space -- X-ray, gamma rays  and high energy 

cosmic rays - -  previously seen only briefly by sounding rockets and 

balloons, and by smal l  satell i tes with poorer  resolution and sensitivity. 

TWO companies, Grumman Aerospace Corp. ,  and T R W  Systems 

Group, under contract  to MSFC, a r e  conducting the prel iminary design 

phase of the HEAO, a project of the NASA Office of Space Science and 

Application. In  this ear ly  planning stage, HEAO is seen  as a 21,000- 

pound, 30 -foot-long spacecraft ,  designed to c a r r y  relatively few but 

-more-  
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heavy instruments accounting for more  than half its weight. 

approved a s  a NASA program af ter  the definition phase, the f i r s t  

HEAO is planned for launch by aTi tan  I11 rocket into a 230-statute- 

If 

mile orbit  in 1974. 

Dr.  Eberhard  F. M. Rees became Marshall  Center  director  on 

March 1. He succeeded Dr. Wernher von Braun, who became NASA's 

deputy associate adminis t ra tor  for planning in NASA Headquarters,  

Washington, D. C. 

The new director  served as a deputy to  Dr. von Braun for  m o r e  

than a dozen years .  

In another important organization change, Richard W. Cook was 

named in  June to the post of deputy director ,  management. 

placed Har ry  H. Gorman, who accepted the position of deputy associate  

He re -  

adminis t ra tor  for  manned space flight (management) in NASA Headquarters.  

A major  milestone in the manned lunar roving vehicle (LRV) program 

was reached in November when a special  training vehicle was delivered 

to the Marshall  Center by the Boeing Co . ,  LRV pr ime contractor.  The 

vehicle, called a "1-G trainer"  because it will operate in Ea r th ' s  gravity, 

w a s  built for Boeing by its major  LRV subcontractor,  the Delco Elec-  

t ronics  Division of General Motors Corp. 

The LRV is now scheduled for i t s  f i r s t  space t r ip  on the Apollo 15 

mission in July, 1971. 

Saturn V rocket stage testing ended during late 1970 a t  the Marshal l  

Center ' s  Mississ ippi  T e s t  Facility. The final first (S-IC-15) stage 

-more-  
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and second (S-11-15) were tes ted a t  MTF on September 30 and October 30. 

NASA tes t s  a t  the Mississippi t e s t  si te have ended and the facility 

has  been made available to  other government agencies whose program 

in te res t s  a r e  compatible with those of the space agency. 

Two groups now under the new National Oceanic and Atmospheric 

Administration located a t  MTF during 1970. 

Data Buoy Development Pro jec t ,  and the National Marine F i she r i e s  

Service.  

They are the National 

The space agency a l so  located a n  Ea r th  Resources  Laboratory 

a t  the Mississippi facility. 

vision of the Manned Spacecraft  Center.  

The laboratory's  work is under the super-  

Marshall  Center ' s  personnel strength at  the end of 1970 stands 

a t  6 ,000 ,  a decrease  of 300 during the year .  

The Civil Service payroll  for 1970 totaled more  than $104 million. 

NASA announced an agency-wide reduction in  its personnel in 

mid-1970. The Marshal l  Center 's  share  of the rcduction was scheduled 

to be 190 positions, however, re t i rements  reduced this number to 121. 

Marshall  Center support contractors  working on the Center  totaled 

approximately 2,  000 at y e a r ' s  end. 

contractor employees working in Huntsville. 

There  a r e  an additional 1,000 support 
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